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RECORDING MEDIUM LOADING APPARATUS 

CROSS-REFERENCE TO RELATED APPLICATION 

This application claims the priority benefit of Japanese application serial no. 2000- 
314235, filed Oct. 13, 2000, 2000-314236, filed Oct. 13, 2000, and 2000-314237, filed 
Oct. 13,2000. 

BACKGROUND OF THE INVENTION 

1, Field of the Invention: 

[0001] The present invention relates in general to a loading apparatus for a recording 
medium. More specifically, the present invention relates to a loading apparatus capable 
of loading various types of recording media. 

2. Description of Related Art: 

[0002] A conventional recording medium loading apparatus installed in a disc apparatus 
having exchangeable property for a plurality of disc recording media (referring to 
compatible disc apparatus hereinafter) is used as an example for description. For 
example, a disc apparatus used as a device for reproducing or recording information is 
built in or externally connected to an electronic apparatus, such as a personal computer or 
a word processor. The disc apparatus uses the disc-shaped recording medium as its 
recording medium. In addition, the disc-shaped recording medium is loaded into the disc 
apparatus using a recording medium loading apparatus and is then reproduced or 
recorded. 
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[0003] On the other hand, a variety of disc recording media are also provided, for 
example CD (Compact Disc), CD-R (Compact Disc-Recordable), CD-ROM (Compact 
Disc-Read Only Memory), CD-RW (Compact Disc-Rewritable), DVD-ROM (Digital 
Versatile Disc-Read Only Memory), DVD-RAM (Digital Versatile Disc-Random Access 
5 Memory) are well knovra. In addition, there are two kinds of recording medium: one is 
the disc with a diameter of 12cm, and the other is the disc with a diameter of 8cm. 
Moreover, for the DVD-RAM, three kinds can be classified, including wherein the disc is 
enfolded in a cartridge. 

P 

-^J [0004] As described above, although a variety of disc-shaped recording media is 
^3 provided, it would be convenient if the reproducing and/or recording process for each 
T2 disc-shaped recording medium could be performed by one disc apparatus. Therefore, a 
compatible disc apparatus having the exchangeable property for each disc-shaped 
£3 recording medium is provided. 

[0005] A variety of the disc-shaped recording media have to be tremsferred in the main 
15 body of the disc apparatus for the compatible disc apparatus. Conventionally, for the 
recording medium loading apparatus, a tray is used as the transferring device in the main 
body of the disc apparatus. 

[0006] The tray can be drawn out of the main body of the disc apparatus when the disc- 
shaped recording medium is loaded or ejected (referring to eject time, hereinafter). In 
20 addition, loading recesses are formed on a disc loading surface of the tray for loading the 
12cm disc, 8cm disc and the disc cartridge, thereby a variety of the disc-shaped recording 
media can be loaded on the tray. 
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[0007] For the conventional compatible disc apparatus, because the tray is installed for 
loading the disc-shaped recording media, it is necessary for the tray to be greatly drawn 
out of the main body of the disc apparatus when the disc-shaped recording media are 
loaded to or removed from the tray. Therefore, for the conventional compatible disc 
5 apparatus, when the disc apparatus is installed, it is necessary to estimate the drawing 
distance of the tray in advance for setting required space, which becomes a problem in 
that the installation space becomes large. 

[0008] Furthermore, an extemal force is easily applied to the tray when the tray is greatly 
drawn out of the main body of the disc apparatus. Therefore, for the structure using the 
tray to transfer the disc-shaped recording media, there is a problem that malfunction is 
u easily caused due to the applied extemal force. 

Z [0009] In addition, a recording medium loading apparatus without using a tray is 

S provided for solving the foregoing problems, wherein the outer circumference of the 

disc-shaped recording media is clamped by a clamp lever, and then drawn into the main 
15 body of the disc apparatus. However, the structure using the clamp lever has to stop the 

clamp lever at a plurality of positions in the apparatus. 

[0010] Namely, for the recording medium loading apparatus using a tray, even if the 
disc-shaped recording media are of different types, the center position (clamped position) 
for each disc-shaped recording mediimi is the same when the disc is loaded on the loading 
20 recess of the tray. Therefore, it is not necessary to change the bringing-in position of the 
tray according to the different types of the disc-shaped recording media. 

[0011] However, for the recording medium loading apparatus using the clamp lever. 
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because the outer circumference (for example, the front end of the insertion direction) of 
the disc-shaped recording media is held by the clamp lever, the position of the clamp lever 
clamping the 8cm disc to the turntable and the position of the clamp lever clamping the 
12cm disc to the tumtable are different. With respect to the position of the clamp lever 
5 clamping the 8cm disc to the tumtable, the position of the clamp lever clamping the 12cm 
disc to the tumtable is in the more inner position relative to the insertion direction. 
Similarly, the position that each disc is clamped by the clamp lever, and the retrocede 
position without impeding the rotation of the disc when the disc is loaded onto the 
tumtable are also different for different kinds of discs. 

"pb [0012] Therefore, as described above, when the clamp lever control movement is 

J"',' performed, it has to stop the clamp lever at each stop position set for each different discs. 

T Low cost and high reliability on/ofiF switches are used to detect the stop position of the 

O clamp lever. The on/off switches are installed on the predetermined stop positions of the 
clamp lever, and the stop positions of the clamp lever can be detected because the on/off 

G 

its switches are pressed by the clamp lever when the clamp lever is moved. 

[0013] If only one kind of disc is transferred by the clamp lever, the number of the 
installed on/ofiF switches is small because the stop positions of the clamp lever are few 
(for example, 3 stop positions). However, for the compatible disc apparatus capable of 
loading a plurality of kinds of discs, there are many stop positions for the clamp lever. 
20 For example, if each of three kinds of discs has three stop positions, a total of nine on/off 
switches are required. 

[0014] Therefore, when the stop positions of the clamp lever are detected by the 
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conventional method using the on/ofF switches, the number of required switches is 
increased. As a result, the part number of the recording medium loading apparatus is 
increased and therefore the structure becomes complicated, resulting incost increase. 

[0015] To solve the foregoing problems, a tray is not used in the recording medium 
5 loading apparatus. The recording medium is clamped by a clamp lever and then brought 
into the main body of the disc apparatus. However, for a structure using a clamp lever, the 
operation of the motor driving the clamp lever is started when the disc-shaped recording 
medium is gripped by the clamp lever. At this time, the conventional motor driving the 
clamp lever is fully operational. 

IIP [0016] Therefore, for the conventional recording medium loading apparatus, the operator 
=P of the compatible disc apparatus cannot stop the disc-shaped recording medium from 
^ transferring even if the operator immediately notices that a different disc-shaped 

recording medium has been inserted by mistake. In the case that a different disc-shaped 
[2 recording medium has been inserted by mistake, the disc-shaped recording medium 

15 cannot be exchanged for another unless it has been completely loaded to the loaded 

position (the position for performing the reproducing and/or recording process), resulting 

in a problem of bad usability. 

SUMMARY OF THE INVENTION 

[0017] To solve the foregoing problems, it is an object of the invention to provide a 
20 recording medium loading apparatus for improving the usability when the disc-shaped 
recording medium is inserted. 
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[001 8 J It is another object of the invention to provide a recording medium loading 
apparatus to reduce cost and simplify the structure. 

[0019] According to one embodiment of the invention, the invention provides a 

recording medium loading apparatus capable of loading a recording medium, comprising 
5 the following elements. A carrier is used for transferring the recording medium between 

an eject position and a loaded position. A holder is used for movably holding the carrier; 

and a carrier position detecting device is used for detecting the position of the carrier with 
£□ respect to the holder. The carrier position detecting device further comprises switches 

installed on the carrier which are turned on/off by an operation, and switch operation 
ffi) members installed on the holder for operating the switches in response to a move of the 

carrier. In addition, the switch operation members perform different operations with 
1^ respect to the switches for each predetermined detecting position of the carrier. 
O 

[0020] Furthermore, the switches mentioned above are on/off by pressing or releasing, 
'™ and the switch operation members are formed by a switch press cam that presses or 
15 releases corresponding to moving positions of the carrier. 

[0021] Furthermore, a plurality of the switch press cams are installed and the number of 
the switches is the same as the number of the switch press cams, and the position of the 
carrier is detected by a combination of on/off of the switches. 

[0022] According to another embodiment of the invention, the invention provides a 
20 recording medium loading apparatus, comprising: a carrier capable of holding a plurality 
of types of recording media; a holder for movably holding the carrier in the insertion/eject 
direction of the recording medium; a carrier driving device for driving the carrier in the 
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insertion/eject direction; a base having a medium driving device for rotatably driving the 
recording medium in a status wherein the recording medium is loaded; a clamp 
mechanism for clamping of the recording medium by the medium driving device in a 
manner that the holder and the base are moved to be in relatively close proximity; a 
medium determining device for determining types of the recording media; and a control 
device for controlling and driving the carrier driving device and the clamp mechanism. 
When the type of the held recording medium is determined by the medium determining 
device, by controlling and driving the carrier driving device, the control device causes the 
carrier to move to a proper clamp position corresponding to the determined recording 
medium, and thereafter causes the medium driving device to clamp the recording 
medium. 

[0023] According to another embodiment of the invention, the invention provides a 
recording medium loading apparatus, comprising: a carrier capable of holding a plurality 
of types of recording media; a holder for movably holding the carrier in the insertion/eject 
direction of the recording medium; a carrier driving device for driving the carrier in the 
insertion/eject direction; a position detecting device for performing carrier position 
detections; a disc determining device for determining the types of the recording media; 
and a control device for changing the driving status of the carrier at a plurality of 
detecting positions set corresponding to the types of the recording media by controlling 
and driving the carrier driving device. At least one of the detecting positions set for one 
of the recording media and the detecting positions set for another recording medium is set 
to the same position. 

[0024] As described above, one of the recording media is a disc recording medium with a 
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diameter of 8cm, the detecting positions set for one of the recording media are positions 
clamping the 8cm disc recording media, and another recording medium is a disc 
recording medium with a diameter of 12cm, the detecting positions set for another 
recording medium are loading start positions for the 12cm disc recording media. 

[0025] In addition, one of the recording media is a disc recording medixmi with a 
diameter of 8cm, the detecting positions set for one of the recording media are retrocede 
positions for the 8cm disc recording media, and another recording medium is a disc 
recording medium with a diameter of 12cm, the detecting positions set for another 
recording medium are positions clamping the 12cm disc recording media. 

[0026] According to another embodiment of the invention, the invention provides a 
recording medium loading apparatus, comprising: a recording medium transfer 
mechanism for transferring an inserted recording medium between an eject position and a 
loaded position; a driving device for driving the recording medium transfer mechanism; 
and a control device for controlling the driving device. Between the eject position and the 
loaded position in front of the insertion direction of the recording medium, the control 
device performs a control process such that the driving device generates a driving force 
having a magnitude such that the recording medium transfer mechanism is not operated. 

[0027] According to the foregoing embodiments, the following effects can be achieved. 
First, the recording medium held by the carrier can be transferred within the holder 
between the eject position and the loaded position. Li addition, the position of the carrier 
during transfer can be detected by the carrier position detecting device. 

[0028] The carrier position detecting device for detecting the position of the carrier 
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comprises switches installed on the carrier and switch operation members for operating in 
response to the move of the carrier. The switch operation members perform different 
operations with respect to the switches for each predetermined detecting position of the 
carrier. Accordingly, a plurality of detecting positions of the carrier can be detected by 
one switch. Thereby, even if there are many detecting positions for the carrier, the 
number of the switches for detecting the position can be reduced, and therefore the 
structure of the recording medium loading apparatus can be simplified and the part 
number can be reduced. 

[0029] In addition, the switches are on/off by pressing or releasing, and the switch 
operation members are formed by a switch press cam. The cam shapes formed on the 
switch press cam are different for each detecting position of the carrier. Accordingly, the 
position detection of the carrier can be accurately performed by a simple structure. 

[0030] A plurality of the switch press cams are installed and the number of the switches 
is the same as the number of the switch press cams, so fewer switches are used to detect 
the position for a number of locations. 

[0031] The carrier capable of holding a plurality of types of recording media is driven by 
the carrier driving device and moved within the holder in the insertion/eject direction of 
the recording medium. In addition, in the status wherein the recording medium is loaded, 
the clamp mechanism causes the holder and the base to be moved to be relatively close, 
thereby the recording medium is clamped by the medium driving device. The carrier 
driving device and the clamp mechanism are controlled and driven by the control device. 
Moreover, the medium determining device is used for determining a plurality of types of 
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the recording media. 

[0032] In addition, when the type of the held recording medium is determined by the 
medium determining device, by controlHng and driving the carrier driving device, the 
control device causes the carrier to move to a proper clamp position corresponding to the 
5 determined recording medium, and thereafter causes the medium driving device to clamp 
the recording medium. 

[0033] Thereby, even if a plurality of types of the recording media are loaded to the 
C3 recording medium loading apparatus, the recording medium can be moved to the proper 

clamp position set for each type disc. Even if there are a plurality of types of recording 
^ media, the recording media can be firmly and accurately clamped by the medium driving 
V device. 

if™ 

Q [0034] The carrier capable of holding a plurality of types of recording media is driven by 

1.3 

^ the carrier driving device and moved in the insertion/eject direction of the recording 

^ medium within the holder. In addition, the control device drives and controls the earner 

1 5 driving device, and changes the driving status of the carrier when the carrier is moved to 
the plurality of detecting positions corresponding to the types of the recording media. 

[0035] At this time, because at least one of the detecting positions set for one of the 
recording media and the detecting positions set for another recording medium is set to the 
same position, even if a plurality of types of recording media are transferred, the detecting 
20 position can be reduced. Thereby, the control process executed by the control device can 
be simplified, and in addition the number of the position detecting devices for detecting 
that the carrier has been moved to the predetermined detecting positions can be reduced. 
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[0036] Furthermore, one of the recording media is a disc recording medium with a 
diameter of 8cm, so the detecting positions set for one of the recording media are 
positions clamping the 8cm disc recording media, and another recording medium is a disc 
recording medium with a diameter of 12cm, so the detecting positions set for another 
5 recording medium are loading start positions for the 12cm disc recording media. 

[0037] Moreover, one of the recording media is a disc recording medium with a diameter 
of 8cm, so the detecting positions set for one of the recording media are retrocede 
positions for the 8cm disc recording media, and another recording medium is a disc 
.3 recording medium with a diameter of 12cm, so the detecting positions set for another 
M) recording medium are positions clamping the 12cm disc recording media. 

J™ • 

[0038] The inserted recording medium is transferred by the recording medium transfer 

H ... 

Q mechanism between the eject position and the loaded position. In addition, the control 

vP device controls the transfer of the recording medium from the recording medium loading 

I" apparatus by controlling the driving device. 

15 [0039] When the recording medium is transferred between the eject position and the 
loaded position in front of the insertion direction of the recording medium, the control 
device performs a control process such that the driving device generates a driving force 
having a magnitude that the recording medium transfer mechanism is not operated. 
Therefore, when the insertion force (the insertion force from the operator inserting the 

20 recording medivmi) is applied to the recording medium between the eject position to the 
loading start position, the insertion force becomes an assist force to operate the recording 
medium loading apparatus. Additionally, as the applied insertion force is stopped, the 
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recording medium loading apparatus then stops the transfer of the recording medium. 

[0040] Accordingly, in the case that the operator immediately notices after a different 
disc-shaped recording medium is inserted by mistake, the recording medium loading 
apparatus can immediately stop the transfer of the recording medium by directly stopping 
the insertion. Therefore, the operator doesn't have to wait for the recording medium to be 
loaded to the loaded position as with the conventional apparatus, and the recording 
mediimi can be exchanged at the time that the wrong insertion is noticed, so that the 
usability can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] While the specification concludes with claims particularly pointing out and 
distinctly claiming the subject matter which is regarded as the invention, the objects and 
features of the invention and further objects, features and advantages thereof will be 
better understood from the following description taken in connection with the 
accompanying drawings in which: 

[0042] FIG. 1 is an explosive diagram of the disc apparatus installing a recording 
medium loading apparatus according to one embodiment of the invention; 

[0043] FIG. 2 is a plane view of the disc apparatus installing a recording medium loading 
apparatus according to one embodiment of the invention; 

[0044] FIG. 3 is a front view of the disc apparatus installing a recording medium loading 
apparatus according to one embodiment of the invention; 
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[0045] Figs. 4A and 4B are side views of the disc apparatus installing a recording 
medium loading apparatus according to one embodiment of the invention, for explaining 
the operation of the holder; 

[0046] FIG. 5 is a explosive view of the carrier imit in the disc apparatus installing a 
recording medium loading apparatus according to one embodiment of the invention; 

[0047] Figs. 6A and 6B are perspective views of the clip disc installed on the carrier unit; 

[0048] Figs. 7A and 7B are diagrams for explaining the operation of the clip disc (I); 

[0049] Figs. 8A and 8B are diagrams for explaining the operation of the clip disc (II); 

[0050] Figs. 9A and 9B are diagrams for explaining the operation of the clip disc (III); 

[0051] Figs. lOA and lOB are diagrams for explaining the disc detecting switch and the 
disc curve wall formed on the carrier unit 70. 

[0052] Figs. UA-llC are diagrams for explaining the operation of the disc lever; 

[0053] FIG. 12 is a diagram of the 8cm disc inserted to the loading start position in the 
disc apparatus installing a recording medium loading apparatus according to one 
embodiment of the invention; 

[0054] FIG. 13 is a diagram of the 8cm disc is loaded to the loading finish position in the 
disc apparatus installing a recording medium loading apparatus according to one 
embodiment of the invention; 
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[0055] FIG. 14 is a diagram of the disc apparatus installing a recording medium loading 
apparatus executes the reproducing/recording process to the 8cm disc according to one 
embodiment of the invention; 

[0056] FIG. 15 is a diagram of the 12cm disc inserted to the loading start position in the 
5 disc apparatus installing a recording medium loading apparatus according to one 
embodiment of the invention; 

[0057] FIG. 16 is a diagram of the 12cm disc loaded to the loading finish position in the 
O disc apparatus installing a recording medium loading apparatus according to one 
^^D embodiment of the invention; 

p) [0058] FIG. 17 is a diagram of the disc apparatus installing a recording medium loading 
- apparatus executes the reproducing/recording process to the 12cm disc according to one 

Q embodiment of the invention; 

1^ [0059] FIG. 18 is a diagram of the disc cartridge inserted to the loading start position in 
the disc apparatus installing a recording medium loading apparatus according to one 
15 embodiment of the invention; 

[0060] FIG. 19 is a diagram of the disc apparatus installing a recording medium loading 
apparatus executing the reproducing/recording process to the disc cartridge according to 
one embodiment of the invention; 

[0061] FIG. 20 is a diagram for describing the detail structure of the left rail; 
20 [0062] Figs. 21A-21F are a diagrams showing the relationship of the position of the 
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carrier unit, the carrier position detecting cam and the operation of the switches 
SW1~SW3; 

[0063] Fig. 22 is a block diagram showing the control system of the recording medium 
loading apparatus according to the embodiment of the invention; 

[0064] Fig. 23 is a flow chart for explaining the transfer control process executed by the 
control device (I); 

[0065] Fig. 24 is a flow chart for explaining the transfer control process executed by the 
control device (II); 

[0066] Fig. 25 is a flow chart for explaining the transfer control process executed by the 
control device (III); and 

[0067] Fig. 26 is a flow chart for explaining the transfer control process executed by the 
control device (IV). 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0068] One preferred embodiment of the invention is described in detail accompanying 
with the drawings. Figs. 1 to 4A and 4B show a disc apparatus 10 installing a recording 
medium loading apparatus according to one preferred embodiment of the invention. Fig. 
1 shows an explosive diagram of the disc apparatus 10, Fig. 2 shows a planar view of the 
disc apparatus 10, Fig. 3 shows a front view of the disc apparatus 10 and Figs. 4A and 4B 
show side views of the disc apparatus 10. 
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[0069] The disc apparatus 10 in the embodiment is used for loading, reproducing and/or 
recording a CD, CD-ROM, CD-R, CD-RW, DVD-ROM, DVD-RAM having a diameter 
of 8cm (referring to 8cm disc 11, hereinafter), a CD, CD-ROM, CD-R, CD-RW, DVD- 
ROM, DVD-RAM having a diameter of 12cm (referring to 12cm disc 12, hereinafter), 
and a disc cartridge 13 enfolding a DVD-RAM 14 therein, w^hich is a compatible disc 
apparatus. 

[0070] In addition, for the 8cm disc 11 and the 12cm disc 12, the disc is directly loaded 
into the disc apparatus 10 without being enfolded within a disc cartridge. In contrast, the 
DVD-RAM 14 is enfolded within a disc cartridge. 

[0071] The disc apparatus 10 substantially comprises a base 20, a holder 40, a carrier unit 
and a base cover 120. A turntable 24, a pick-up 26, a first disc lever driving cam 28 and a 
second disc lever driving cam 29 etc., are assembled in a base body of the base 20. The 
base body 21 is substantially a plate-shape substrate and has a first opening 22 and a 
second opening 23 formed thereon. Two guide shafts 27 extending along the Yl and Y2 
directions are accommodated on the base body 21 and separated by a predetermined 
distance. 

[0072] A pick-up 26 is guided by each guide shaft 27 and is movably supported, along 
the arrow directions of Yl and Y2 as shown, by a pick-up driving mechanism (not shown). 
The pick-up 26 illuminates laser beams to the disc 11, 12 or 14 that is transferred to a 
position for performing the reproducing and/or recording process (referring to the loaded 
position, hereinafter), and then receives the reflected beams fi-om the disc. Thereby, the 
pick-up 26 can perform the reproducing and/or recording process to the disc 11, 12 or 14. 
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[0073] The turntable 24 is rotated by a disc motor 25 installed on the base body 21 for a 
predetermined number of revolutions. As described below, when the disc 11, 12 or 14 is 
moved to the loaded position, the tumtable 24 is engaged with center holes 11a, 12a, 14a 
of the disc 11, 12 or 1-4 due to the movement of the holder 40 (which will be described in 
detail below), and then the disc 1 1, 12 or 14 is clamped by the tumtable 24 together with 
the clamp 58, Therefore, the disc 11, 12 or 14 is rotated by the disc motor 25 for the 
predetermined number of revolutions, 

[0074] In addition, referring to Fig, 3, a holder driving slider 30 is assembled on the back 
surface of the base body 21 in the vicinity of the second opening 23 (not shown in Fig. 3). 
The holder driving slider 30 is capable of moving in the arrow directions of XI and X2 as 
shown by a clamping motor 68 (not shown in Fig. 3). Referring to Fig. 22, the clamping 
motor 68 is connected to a control device 150 that is used to control whole operations of 
the disc apparatus 10 and the recording-medium loading apparatus, thereby the driving 
control is performed. 

[0075] In addition, a cam plate 31 extending upwards and downwards (the Zl and Z2 
directions as shown) is assembled at the predetermined location of the holder driving 
slider 30. A pair of tilted cams 32, 33 with a long-hole shape is formed on the cam plate 
31. As shown in Fig. 3, each of the tilted cams 32, 33 is substantially a Z shape. 
Therefore, as the holder driving slider 30 is moved by the clamping motor 68 in the arrow 
directions of XI and X2, the tilted cams 32, 33 are also moved in the XI and X2 
directions. 

[0076] Referring to Figs. 1, 3 and 4A for details, the first and the second disc lever 
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driving cams 28, 29 are protrusions protruded from the base body 21 along the arrow 
direction of ZL The first and the second disc lever driving cams 28, 29 are formed at 
locations corresponding to accommodating locations of a disc lever, which is described in 
detail as follows. 

[0077] The holder 40 is installed between the base 20 and the base cover 120, and is 
assembled by a right rail 50, a left rail 5 1, a clamper holder 59, a disc lever 60 and a disc 
carrier unit 70. In addition, referring to Fig. 4, the holder 40 is capable of swinging 
centered on a rotational axis 57 between the base 20 and the base cover 120, which is 
described in detail below. Furthermore, the base 20 and the base cover 120 are fixed. 

[0078] The holder 40 comprises a bottom plate 41, a right sidewall 42 and a left sidewall 
43 that are integrally formed by bending and folding a metal plate. There are a first 
opening 44, a second opening 45 and a third opening 49 formed on the bottom plate 41 of 
the holder 40. 

[0079] The first opening 44 is formed on a location including the installing position of 
the tumtable 24 on the base 20 and the moving position of the pick-up 26. Therefore, 
each disc 11, 12 or 14 is held on the tumtable 24 through the first opening 22 on the base 
body 21. In addition, laser beams are transmitted between the pick-up 26 and each disc 
11, 12 or 14 through the opening 22. 

[0080] A hanging portion 46 is arranged at an edge of the second opening 45 on the 
holder 40. The hanging portion 46 is hung downward from a down side of the bottom 
plate 41 (along the Z2 direction in Fig. 3). A pair of coupling pins 47, 48 is arranged on 
the hanging portion 46. The hanging portion 46 protrudes from the back surface of the 
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base 20 through the second opening 23 formed on the base 20 so that the holder 40 is 
assembled with the base 20. In addition, as shown in Fig. 3, the coupling pins 47, 48 
arranged on the hanging portion 46 are respectively engaged with the tilted cams 32, 33 
on the cam plate 3 1 formed on the holder driving slider 30. 

5 [0081] Therefore, when the clamping motor 68 is driven from the status of the disc 
apparatus 10 shown in Fig. 3 (also shown in Fig. 4A), and the holder driving slider 30 is 
moved along the arrow direction of XI in Fig. 3, the coupling pin 47 is moved relatively 
downward within the tilted cam 32 and the coupling pin 48 is also moved relatively 
downward within the tilted cam 33. 

-K) [0082] Accordingly, the holder 40 having the hanging portion 46 installed thereon is 
swung counterclockwise centered on the rotational axis 57 with respect to Figs. 4A/4B. 
Then, the coupling pins 47, 48 reach the lower ends of the tilted cams 32, 33, and the 
holder 40 is in contact with the base 20 as shown in Fig. 4B. 

[0083] Moreover, as the clamping motor 68 is driven from the status shown in Fig. 4B 
1 5 (referring to a moving-down position of the holder 40, hereinafter), and the holder driving 
shder 30 is moved along the arrow direction of X2 in Fig. 3, the coupling pins 47, 48 are 
moved relatively upward within the corresponding tilted cams 32, 33. As a result, the 
holder 40 is swung clockwise centered on the rotational axis 57 with respect to Figs. 
4A/4B. Then, the coupling pins 47, 48 reach the upper ends of the tilted cams 32, 33, and 
20 the holder 40 is separated from with the base 20 as shown in Figs. 3 and 4A (referring to a 
moving-up position of the holder 40, hereinafter). 

[0084] On the other hand, the third opening 49 is formed on a position facing the 
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positions of the first and the second disc lever driving cams 28, 29 installed on the base 20. 
Therefore, when the holder 40 is moved to the lower moving position, the first and the 
second disc lever driving cams 28, 29 protrude firom an upper portion of the bottom plate 
41 through the third opening 49. 

5 [0085] The right sidewall 42 and the left sidewall 43 are respectively formed at the right 
side and the left side of the bottom plate 41 having the structure mentioned above. The 
guards 55, 56 are respectively formed within a predetermined range over the right and the 

(3 left sidewalls 42, 43 by folding and bending sidewalls 42, 43 inwards by right angles. 

v3 Therefore, the two side portions of the holder 40 are substantially a U shape in a firont 

==F0 view shown in Fig. 3. 

in 

[0086] Rails 50, 51 are respectively arranged on each sidewalls 42, 43 having guards 55, 
C3 56. More specifically, the right rail is fixed on the right sidewall 42 and the left rail 51 is 

^.3 fixed on the left sidewall 43. Each of the rails 50, 51, which can be made of resin, is 

f ~ 

arranged along the two sidewalls 42, 43 of the holder 40, extending long in both arrow 
1 5 directions of Yl and Y2 as shown in Fig. 1 . 

[0087] Referring to Fig. 3 the cross-sections of each of the rails 50, 5 1 are substantially a 
U shape. Using the rails 50, 51 as guides, a carrier unit 70, which is described in detail 
below, can be moved along the arrow directions of Yl and Y2 as shown. Referring to Fig. 
20, a lock gear 52 and a carrier position detecting cam 140 are fiirther formed on an inner 
20 wall ofthe left rail 51. 

[0088] In Fig. 1, the lock gear 52 is formed within a moving range of the carrier unit 70. 
In addition, the carrier position detecting cam 140 is a cam with a two-piece structure. 
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formed by an upper cam 141 and a lower cam 142. Figs. 21A~21F illustrate status 
separating the upper cam 141 and the lower cam 142 that construct the carrier position 
detecting cam 140. 

[0089] Referring to Figs. 21A~21F, the upper cam 141 is formed having cam shapes, 
including a first protrusion 141a, a first recess 141b, a second protrusion 141c, a second 
recess 141d and a third recess 14 le subsequently formed thereon from the left side in Fig. 
21 A to the Yl direction. Also, the lower cam 142 is formed having cam shapes, including 
a protrusion 142a and a recess 142b subsequently formed thereon from the left side in Fig. 
21 A to the Yl direction. The cam shape for each of the cams 141 , 142 is set to correspond 
to a predetermined stop position of the carrier unit 70. 

[0090] Referring to Fig. 1, a cartridge lever retroceding opening 53 is formed on the right 
rail 50 to penetrate therethrough together with the right sidewall 42 in the arrow 
directions of XI and X2, and also a disc lever opening 67 is formed on the left rail 51 to 
penetrate therethrough together with the left sidewall 43 in the arrow XI and X2 
directions. Moreover, the rails 50, 51 are firmly fixed on the holder 40 without 
displacement respective to the holder 40. 

[0091] As shown in Fig. 1, the disc lever 60 comprises a lever body 61, a rotational axis 
62, an engaging jaw 63 and an engaging member 66. The rotational axis 62 is installed in 
a standing manner at an end of the lever body 61 in the Yl direction shown in Fig. 1, and 
the rotational axis 62 is rotatably supported to a bearing 64 formed on the left sidewall 43 
of the holder 40. As described above, because the disc lever opening 67 is formed on the 
left rail 51 and the left sidewall 43, the disc lever 60 can be freely rotated within the disc 
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lever opening 67 centered on the rotational axis 62. 

[0092] The lever body 61 is substantially a plate shape and placed on the bottom plate 41 
when the lever body 61 is attached to the holder 40. Accordingly, the lever body 61 is slid 
on the bottom plate 41 by means of the lever body 61 being rotated. Furthermore, the 
engaging member 66 is formed at a predetermined position of the lever body 61, and 
engaging member 66 is selectively engaged with the first or the second disc lever driving 
cam 28, 29 installed on the base 20 when the holder 40 is moved to the moving-down 
position. 

[0093] The engaging jaw 63 is a pair of jaw plates arranged up and dovra, and is installed 
in a standing manner at another end of the lever body 61 in the Y2 direction shown in Fig. 
1 . The engaging jaw 63 engages with a rear portion of the disc 1 1 or 1 2 with respect to an 
insertion direction when the 8cm disc or 12cm disc is inserted and transferred in the disc 
apparatus 10, thereby the engaging jaw 63 achieves the function of holding the disc 11 or 
12. 

[0094] Referring to Fig. 2, the disc lever 60, having a structure as described above, is 
connected to an actuating spring 65. An end of the disc lever actuating spring 65 in the 
arrow direction of Yl is connected to the holder 40, and another end in the arrow 
direction of Y2 is connected to the disc lever 60. From a planar view, the disc lever 60 is 
rotated by the disc lever actuating spring 65, countercloclcwise centered on the rotational 
axis 62. 

[0095] On the other hand, two side portions of the clamper holder 59 are installed on the 
top portion of the holder by screwing screws to the guards 55, 56. A clamper 58 is 
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installed on the central portion of the clamp holder 59. The installation position of the 
clamper 58 corresponds to the installation position of the turntable 24 installed on the 
base 20. 

[0096] On the other hand, in the situation that the holder 40 is moved to the moving-up 
position shown in Fig. 4 A, the clamper 58 is separated from the turntable 24, allowing 
each disc 11, 12 or disc cartridge 13 to be placed into the holder 40. As the each disc 11, 
12 or disc cartridge 13 is transferred into the holder 40 and the holder 40 is moved to the 
moving-down shown in Fig. 4B, the clamper is relatively close to the turntable 24. 

[0097] Next, at the time point that the disc transfer is finished, the clamper 58 is in 
contact with the turntable 24, and each the disc 11, 12 or 14 is clamped between the 
clamper 58 and the turntable 24. At this time, the clamper 58 provides a clamp magnet 
and the tumtable 24 provides a clamp yoke. Accordingly, each disc 11, 12 or 14 is firmly 
clamped between the clamper 58 and the tumtable 24 by means of a magnetic force 
provided by the clamp magnet and absorption from the clamp yoke. 

[0098] Next, Figs. 1 to 4 together with Fig. 5 are used for describing the carrier unit 70. 
The carrier unit 70 forms a structure for holding each disc 11,12 and disc cartridge 13, 
which is movably arranged on the holder 40 in the arrow directions of Yl and Y2. 
Therefore, each disc 11, 12 and the disc cartridge 13 is transferred in the insertion 
direction by means of the carrier unit 70 moving in the arrow direction of Yl in a status 
holding the disc 11, 12 or the disc cartridge 13. In addition, each disc 11,12 and the disc 
cartridge 13 is transferred in the eject direction by means of the carrier unit 70 moving in 
the arrow direction of Y2 in a status holding the disc 11, 12 or the disc cartridge 13. 
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[0099] As shown in Fig. 5, the carrier unit 70 is formed by an upper half portion 71, a 
right lower half portion 72, a left lower half portion 73, clip disc 74-1-74-4, cartridge 
lever 77 and a shutter lever 78 etc. The half portions 71-73 are made of resin and 
cooperate with one another to form a carrier body. The upper half portion 71 is formed by 
connecting a right portion 71a and a left portion 71b with a connecting portion 71c. An 
assembling recess 91 is formed on the right portion 71a for installing the first clip disc 
74-1 and a plate spring 79, and an assembling recess 90 is formed on the left portion 71b 
for installing the third clip disc 74-3. 

[0100] A cartridge lever guiding groove 103, extending in the arrow directions of Yl and 
Y2, is formed in the vicinity of the right side of the right portion 71a. An axis 105 of the 
cartridge lever 77 is movably engaged with the cartridge lever guiding groove 103. The 
cartridge lever 77 is used when the disc cartridge 13 is transferred, and is described in 
detail below. 

[0101] In addition, an axis hole 117 is formed on the right portion 71a, and the shutter 
lever 78 is assembled through the axis hole 117. The shutter lever ftmctions to open and 
close a shutter 150 installed on the disc cartridge 13 when the disc cartridge 13 is inserted 
to the disc apparatus 10. 

[0102] The shutter lever 78 has an axis portion 1 10 protruded downward in the vicinity of 
an end of a plate-shaped lever body 109, and the shutter lever 78 is assembled onto the 
upper half portion 71 by means of the axis portion 110 being rotatably inserted into the 
axis hole 117. In addition, as shown in Fig. 2, a shutter lever actuating spring 115 is 
installed at a position such that the axis portion 110 is inserted into the axis hole 117. 
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[0103] One end of the shutter lever actuating spring 115 is engaged with a spring 
connecting portion 114 formed on the end of the lever body 109, and another end is 
engaged with a predetermined position of the right portion 71a. Accordingly, the shutter 
lever 78 is rotated counterclockwise with respect to Fig. 2 centered on the axis portion 
110 by the shutter lever actuating spring 115. 

[0104] In addition, a long hole 112, extending along the length- wise direction of the lever 
body 109, is formed in the vicinity of the other end of the lever body 109, and a shutter 
driving pin 113 is movably assembled in the long hole 112. As shown in Fig. 3, the 
shutter driving pin 1 13 is protruded downward from the lever body 109 for engaging with 
the shutter 15 installed on the disc cartridge 13 (shown in Figs. 18,19). 

[0105] The shutter driving pin 113 is also engaged with a sht 126 formed on the base 
cover 120. Accordingly, when the disc cartridge 13 is inserted to or ejected from the disc 
apparatus 10, the shutter 15 is opened and closed because the shutter driving pin 113 is 
restrictively moved within the positions of the long hole 112 and the slit 126 as the shutter 
lever 78 is rotated. 

[0106] Furthermore, an engaging hole 1 1 1 is formed at a center position of the lever body 
109. Referring to Figs. 13 to 19, the engaging hole 111 is engaged with the plate spring 
79 installed on the upper half portion 71 at a time point that the shutter 15 is rotated to be 
completely opened when the disc cartridge 1 3 is inserted. More specifically, the engaging 
hole 111 is engaged with a protruded portion 116 formed on the plate spring 79. 
Therefore, after the shutter 15 is completely opened, the shutter lever 78 can prevent the 
shutter 15 from being rotated to its closed direction due to the actuating force of the 
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shutter lever actuating spring 115 and the engaging force of the plate spring 79, and 
therefore the shutter 15 maintains an opened state. 

[0107] Referring to Fig. 18, due to the move toward the ejecting direction (the arrow 
direction of Y2 as shown) of the cartridge xinit 70, the shutter driving pin 113 is engaged 
with the slit 126 again when the disc cartridge 13 is ejected from the disc apparatus 10. 
Accordingly, the shutter driving pin 113 begins to move restrictively within the positions 
of the long hole 112 and the slit 126 by the ejecting operation of the disc cartridge 13, and 
thereby the engagement between the engaging hole 1 1 1 and the plate spring 79 is released. 
Then, the shutter lever 78 is rotated clockwise and therefore the shutter 15 is closed. 

[0108] On the other hand, referring to Fig. 5, the lower right half portion 72 is assembled 
under the right portion 71a forming the upper half portion 71. A cartridge lever guide 
groove 104, extending in the arrow directions of Yl and Y2, is formed in the vicinity of 
the right side of the right lower half portion 72. An axis portion 105 (not shown) located 
under the cartridge lever 77 is movably engaged with the cartridge lever guide groove 
104. 

[0109] Accordingly, the axis portion 105 protruded above and below the cartridge lever 
77 is movably and rotatably engaged with the cartridge lever guide grooves 103, 104 
under the condition that the right lower half portion 72 is fixed onto the upper half portion 
71. Namely, the cartridge lever 77 is capable of moving along the insertion/remove 
directions (the arrow directions of Yl and Y2 in Fig. 5) of each disc 11, 12 or 14 with 
spaces enclosed by the cartridge lever guide grooves 103, 104, and the cartridge lever 77 
is capable of rotating centered on the axis portion 105. 



26 



8093usf 



[0110] A cartridge lever actuating spring 108 is installed on the cartridge lever 77. One 
end of the cartridge lever actuating spring 108 is connected to a spring connecting portion 
107 formed on the cartridge lever 77, and the other end is connected to a predetermined 
position of the right lower half portion 72. Therefore, a actuating force is acted on the 
5 cartridge lever 77 within the cartridge lever guide grooves 103, 104. 

[Dili] Furthermore, a disc facing surface 93 is formed on the right lower half portion 72, 
and an 8cm-disc curve wall 94 and a 12cm-disc curve wall 95 are provided in a standing 
Q manner on the outer circumference of the disc facing surface 93. The 8cm-disc curve 

^ wall 94 has a curvature radius of 4 cm, and the 12cm-disc curve wall 95 has a curvature 

"''^ 

f R 0 radius of 6 cm. 

I S 5 
■ST f 

[0112] When the 8cm disc 1 1 is inserted to the carrier unit 70, a front end in the insertion 

Q direction of the 8cm disc 11 is in contact with the curve wall 94 for the 8cm disc, and 

Q 

^3 additionally a front end in the insertion direction of the 12cm disc 12 is contact with the 

12cm-disc curve wall 95 when the 12cm disc 12 is loaded into the carrier unit 70. As 
15 described above, the disc curve walls 94, 95 have curvature radii respectively 
corresponding to the radii of the loaded discs 11,12, and the 8cm-disc curve wall 94 with 
a small curvature radius is arranged in the arrow direction of Yl with respect to the 
12cm-disc curve wall 95 with a large curvature radius. 

[0113] More over, the 8cm-disc curve wall 94 and the 12cm-disc curve wall 95 with 
20 configurations mentioned above are also installed on the right portion 71a, the left portion 
71b and the left lower half portion 73 (disc curve walls 94, 95 formed on the right portion 
71a and the left portion 71b are not shown in Fig. 5). 
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[0114] Accordingly, the 8cm disc 11 is in contact with the 8cm-disc curve wall 94 when 
the 8cm disc 1 1 is inserted to the carrier unit 70. Referring to Figs. lOA, lOB, as the 8cm 
disc 11 is just pushed to contact with the 8cm-disc curve wall 94, the position of the 8cm 
disc 11 with respect to the carrier unit 70 can be determined because the shape of the 
8cm-disc curve wall 94 corresponds to the outer circumference of the 8cm disc 1 1 . 

[0115] Similarly, when the 12cm disc 12 is inserted to the carrier unit 70, the 12cm disc 
12 is contact with the 12cm-disc curve wall 95 rather than the 8cm-disc curve wall 94. 
Accordingly, referring to Figs. lOA and lOB, as the 12cm disc 12 is just pushed to contact 
with the 12cm-disc curve wall 95, the position of the 12cm disc 12 with respect to the 
carrier unit 70 can be determined. 

[0116] The disc facing surface 93 is a tilt surface tilted from the disc curve walls 94, 95 
toward the arrow direction of Y2 in Fig. 5. Therefore, each of the discs 11 and 12 is 
guided by the disc facing surface 93 and pushed to contact with the disc curve walls 94, 
95 when the discs 11 and 12 are loaded into the carrier unit 70. Accordingly, the position 
determination process of the discs 11 and 12 with respect to the carrier unit 70 can be 
easily determined. 

[0117] Furthermore, referring to Figs. lOA to lOB, a front end portion of the disc 
cartridge 13 is in contact with a front surface 89 of the carrier unit 70 when the disc 
cartridge 13 is inserted into the apparatus 10. Therefore, due to the contact, the position 
determination of the disc cartridge 13 with respect to the carrier unit 70 can be made. In 
addition, a disc cartridge detecting switch 98 is installed on the right lower half portion 72, 
and has a contact portion 99 protruded from the front surface 89 of the carrier unit 70 
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(referring to Fig. lOA). Therefore, the inserting process until the disc cartridge 13 is in 
contact with carrier unit 70 can be detected by the output of the disc cartridge detecting 
switch 98. Moreover, the disc cartridge detecting switch 98 is further connected to the 
control device 150 (referring to Fig. 22). 

5 [0118] Referring to Fig. 5, a loading motor 100, a gear group 101 and a first, a second and 
a third position detecting switches (SWl, SW2 and SW3, hereinafter) are installed on the 
left lower half portion 73. The loading motor 100 drives the gear group 101 by meshing 
to the gear group 101. In addition, a gear 102 located at the outmost portion of the gear 
group 101 protrudes outward fi-om the left lower half portion 73. The gear 102 is meshed 

W to the lock gear 52 formed on the left rail 51 assembled on the holder 40 in the status 

In wherein the carrier unit 70 is assembled to the holder 40. 

l^, [0119] Accordingly, by means of the loading motor 100 being driven and the gear 102 
C3 meshed to the lock gear 52 being rotated via the gear group 101, the carrier unit 70 is 

C3 selectively moved in the arrow direction of Yl (the insertion direction) or in the arrow 

?™ 

15 direction of Y2 (the ejecting direction) within the holder 40. Additionally, as the carrier 
unit 70 holds the disc 11, 12 or the disc cartridge 13 and the loading motor 100 is driven, 
the disc 11, 12 or the disc cartridge 13 together with the carrier unit 70 are transferred in 
the arrow direction of Yl (the insertion direction) or in the arrow direction of Y2 (the 
ejecting direction). Moreover, the loading motor 100 is connected to the control device 

20 1 50 (referring to Fig. 22) for performing the driving control. 

[0120] As described above, the 8cm-disc curve wall 94 and the 12cm-disc curve wall 95 
are also installed on the left lower half portion 73. As shown in Figs. lOA and lOB, an 
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8cm-disc detecting switch 96 and a 12cm-disc detecting switch 97 are respectively 
installed on the 8cm-disc curve wall 94 and the 12cm-disc curve wall 95. Both of the disc 
detecting switches 96, 97 are also connected to the control device 150. 

[0121] The 8cm-disc detecting switch 96 outputs a signal in response to the 8cm disc 1 1 . 
5 being inserted to a predetermined loaded position (the position in contact with the 8cm- 
disc curve wall 94) in the carrier unit 70, and the 12cm-disc detecting switch 97 outputs a 
signal when the 12cm disc 12 is inserted to a predetermined loaded position (the position 
in contact with the 12cm-disc curve wall 95) in the carrier unit 70. Therefore, from the 
output signal out of the disc detecting switches 96, 97, the control device 150 can detect 
that each of the discs 11 and 12 is loaded to the corresponding predetermined loaded 
In position in the carrier unit 70. 

L [0122] Referring to Fig. 22, each of the switches SW1~SW3 can be ON/OFF by pressing 

O 

a switch knob, and is respectively connected to the control device 150. Of the three 
Q switches SW1-SW3, the heights of the switches SWl and SW3 are a little higher than 
1 5 that of the switch SW2 arranged in middle of the switches SWl and S W3 . In addition, the 
switch SW3 is engaged with the upper cam 141 of the carrier position detecting cam 140 
formed on the left rail 51 and the switch SW2 is engaged with the lower cam 142 when 
the carrier unit 70 is assembled to the holder 40. Accordingly, the switches SWl, SW3 
are ON/OFF corresponding to the cam shapes of the upper cam 141 when the carrier unit 
20 70 is moved, and the switch S W2 is ON/OFF corresponding to the cam shapes of the 
lower cam 142 when the carrier unit 70 is moved. 

[0123] Next, the first to the fourth clip disc 74-1-74-4 assembled on the carrier unit 70 
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are described as follows. Furthermore, in the embodiment of the present invention, the 
four clip discs 74-1-74-4 are assembled, but they are the same structure. Therefore, in 
the following description, all of the four clip discs 74-1-74-4 are termed clip discs 74 if 
no specified situation is pointed out. 

[0124] Fig. 6 shows an enlarged structure for each clip disc 74. The clip disc 74 is made 
of resilient resin material and consists of a pair of tongue pieces 86. A through hole 85a 
for screwing a screw (not shown) therethrough is formed on a fixing portion 85 of each 
clip disc 74. The screws (not shown) are screwed through the through holes 85 such that 
the right portion 71a, the left portion 71b, the right lower half portion 72 and the left lower 
half portion 73 are all screwed together. Thereby, each of the clip discs 74-1-74-4 are 
fixed on the carrier unit 70. 

[0125] The tongue pieces 86 are tilted and extended in fi"ont of the fixing porting 85 by 
bending and folding two side portions of the fixing porting 85. Therefore, the clip disc 74 
is substantially a V shape fi-om its side view. Furthermore, a touch portion 88 is protruded 
fi"om a fi-ont end of each tongue piece 86. 

[0126] As shown in Fig. 5, the first clip disc 74-1 is installed on the assembling recess 91 
fi-om the top of the right portion 71a. At this time, the tongue pieces 86 of the first clip 
disc 74-1 are located at a lower position. Li addition, an opening 92 is formed on a 
position of the assembling recess 91, which faces the tongue piece 86, thereby the tongue 
piece 86 is protruded to the disc facing surface 93 through the opening 92. 

[0127] The second clip disc 74-2 is installed on the assembling recess (not shown) 
formed on the right lower half portion 72 from the bottom. At this time, the tongue pieces 

3 1 




8093usf 

86 of the second clip disc 74-2 are located at an upper position. In addition, an opening 
92 is formed on a position of the assembling recess, which faces the tongue piece 86, 
thereby the tongue piece 86 is protruded to the disc facing surface 93 through the opening 
92, 

5 [0128] At this time, the assembling positions of the first clip disc 74-1 and the second 
clip disc 74-2 are set in an opposite manner. More specifically, referring to Fig. 7A, the 
first clip disc 74-1 and the second clip disc 74-2 are arranged such that the corresponding 
tongue pieces 86 resist each other, and the contact portions 88 formed on the front ends of 
the tongue pieces 86 utilize the actuating force of the tongue pieces 86 to contact each 
i|) other. At this time, the contact portions 88 of tongue pieces 86 contact by means of 
l^ri gradually approaching to the insertion direction (the arrow direction of Yl) of the disc 11, 
=P 12. 

fi [0129] According to the structure above, when the 8cm disc 11 or the 12cm disc 12 is 
Q inserted to the carrier unit 70, the disc 11 or 12 is inserted between the first clip disc 74- 
15 1 and the second clip disc 74-2. Referring to Fig. 7B, the right front end in the insertion 
direction of the discs 11, 12 is clamped between the touch portion 88 of the first clip disc 
74-1 and the touch portion 88 of the second clip disc 74-2. Thereby, the discs 11,12 can 
be firmly held by the first clip disc 74-1 and the second clip disc 74-2. 

[0130] The third clip disc 74-3 is installed on the assembling recess 90 from the top of the 
20 left portion 71b. At this time, the tongue pieces 86 of the third clip disc 74-3 are located at 
a lower position. In addition, an opening 92 is formed on a position of the assembling 
recess 90, which faces the tongue piece 86, thereby the tongue piece 86 is protruded to the 
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disc facing surface 93 of the left portion 71b through the opening 92. 

[0131] The fourth cHp disc 74-4 is installed on the assembling recess (not shown) formed 
on the left lower half portion 73 from the bottom. At this time, the tongue pieces 86 of the 
fourth clip disc 74-4 are located at an upper position. In addition, an opening 92 is formed 
5 on a position of the assembling recess, which faces the tongue piece 86, thereby the 
tongue piece 86 is protruded to the disc facing surface 93 on the left lower half portion 73 
through the opening 92. 

O [0132] At this time, the assembling positions of the third clip disc 74-3 and the fourth clip 
'^B disc 74-4 are set in an opposite manner, which is similar to the opposite arrangement of 

the first clip disc 74-1 and the second clip disc 74-2. In the opposite status, the contact 
''^ portions 88 formed on the tongue pieces 86 of the third clip disc 74-3 and the fourth clip 

disc 74-4 utilize the actuating force of the tongue pieces 86 to contact each other. At this 

C3 

O time, the contact portions 88 of tongue pieces 86 contact by means of gradually 

%\=~ 

C3 approaching to the insertion direction (the arrow direction of Yl) of the disc 11, 12. 

15 [0133] According to the structure above, when the 8cm disc 11 or the 12cm disc 12 is 
inserted to the carrier unit 70, the disc 11 or 12 is inserted between the third clip disc 74- 
3 and the fourth clip disc 74-4. Then, the left front end in the insertion direction of the 
discs 11, 12 is clamped between the touch portion 88 of the third clip disc 74-3 and the 
touch portion 88 of the fourth clip disc 74-4. Thereby, the discs 11,12 can be firmly held 

20 by the third clip disc 74-3 and the fourth clip disc 74-4. 

[0134] Now, focusing on and describing the assembling positions of the tongue pieces 86 
formed on each clip disc 74 accompanying with Figs. lOA and lOB, as described above, 
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a pair of the tongue pieces 86 is respectively formed on the clip disc 74, in the status 
wherein the clip disc 74 is assembled to the carrier unit 70, and the assembling position of 
one of the tongue pieces 86 is set opposite to the 8cm-disc curve wall 94 (this tongue 
piece 86 refers to a tongue piece 86 for the 8cm-disc tongue piece 86-8 in a specified case, 
5 hereinafter). Additionally, the assembling position of another of the tongue pieces 86 is 
set opposite to the 12cm-disc curve wall 95 (this tongue piece 86 refers to a tongue piece 
86 for the 12cm-disc tongue piece 86-12 in a specified case, hereinafter). 

[0135] Accordingly, in the case of the 8cm disc 11 being inserted to the carrier unit 70, 
/"S the 8cm disc 11 is held by the 8cm-disc tongue piece 86-8, and in the case of the 12cm 
^H) disc 12 is inserted to the carrier unit 70, the 12cm disc 12 is held by the 12cm-disc tongue 

piece 86-12. As the carrier unit 70 is moved in the status wherein the discs 11, 12 are 
* respectively held by the 8cm-disc tongue piece 86-8 and the 12cm-disc tongue piece 86- 

12, each of the discs 11, 12 is transferred between the position for inserting/removing 

■a as* 

f% (referring to eject position, hereinafter) and the loaded position with respect to the carrier 
15 unit 70. 

[0136] When the discs 11, 12 are transferred, the outer circumferences (more specially, 
the fi*ont edge in the insertion direction) of the discs 11, 12 are held by the 8cm-disc 
tongue piece 86-8 and the 12cm-disc tongue piece 86-12. An area not used for 
performing a recording or reproducing process is formed with a predetermined range at 
20 the outer circumference of each disc 11,12, and the contact portions 88 of the disc tongue 
pieces 86-8, 86-12 are in contact with the area not used for performing the recording or 
reproducing process. Therefore, this prevents the areas for performing the 
recording/reproducing process of the discs 11,12 fi-om damage when the discs 11, 12 are 
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transferred. 



[0137] Moreover, as described above, because the discs 11,12 are held by the disc tongue 
pieces 86-8, 86-12 when the discs 11, 12 are transferred, relative displacements between 
the disc tongue pieces 86-8, 86-12 and the discs 11, 12 don't occur, thereby a highly 
accurate transfer process can be performed. 

[0138] However, if the operator of the disc apparatus 10 still holds the disc 11, 12 after 
the disc 11, 12 is inserted and then held by the carrier unit 70, the drawing force is acted 
on the disc 11,12, If the operator processes a wrong operation, the disc 1 1 , 1 2 is promptly 
detached from the carrier unit 70, and the clamp operation may fail. Therefore, even if 
the drawing force to some degree is acted on the disc 11,12 after insertion, that the disc 1 1 , 
12 is not promptly detached from the clip discs 74 is demanded. 

[0139] In the embodiment, for solving the problem above, the tongue pieces 86 installed 
on the clip disc 74 gradually close in the insertion direction (the Yl arrow direction), and 
then clamp the outer circumferences of the discs 11, 12, Therefore, in the holding status 
shown in Fig. 7B and in the case that a force in the drawing direction (the drawing force) 
from the carrier unit 70 is applied to the discs 11, 12, a force in the B arrow direction is 
created to act on the tongue pieces 86 due to the drawing force. Accordingly, after the 
carrier unit 70 (the clip disc 74) holds the discs 11, 12, even though the drawing force is 
applied to the discs 11, 12 by mistake, the discs 11,12 can be prevented from detaching 
from the carrier unit 70 (the clip disc 74). 

[0140] Moreover, according to the embodiment of the invention, the discs 11, 12 are 
clamped by a pair of the clip discs arranged up and down (the first clip disc 74-1 and the 
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second clip disc 74-2, the third clip disc 74-3 and the fourth clip disc 74-4). However, as 
shown in Figs. 8 A and 8B, each of the discs 11,12 can also be clamped by only one clip 
disc 74. In such a case, it is advantageous that the carrier unit 70 can become more 
compact and smaller because the number of the clip discs is reduced and assembling 
space is saved 

[0141] In the embodiment of the invention, the disc detecting switches 96, 97 are 
installed on the disc curve walls 94, 95. Consequently, the installed positions of the disc 
detecting switches 96, 97 can also be located at positions opposite to the clip discs 74. 
Figs. 9A and 9B show examples where the disc detecting switches 96, 97 are arranged to 
the positions opposite to the clip discs 74. 

[0142] Each of the disc detecting switches 96, 97 has a contact portion 99, which is 
pushed by the insertion of the discs 11, 12. With respect to Figs, 9A and 9B, the contact 
portion 99 can be moved up and down, and is actuated upward due to a spring (not shown) 
installed inside each disc detecting switches 96, 97. Therefore, as shown in Fig. 9A, the 
disc detecting switches 96, 97 are assembled such that the contact portion 99 is opposite 
to the touch portion 88 of the clip disc 74. 

[0143] Accordingly, as shown in Fig. 9B, as the discs 11, 12 are inserted to the carrier 
unit 70, the discs 11, 12 are clamped between the clip discs 74 and the disc detecting 
switches 96, 97. Furthermore, the discs 11,12 can be strongly held between the clip discs 
74 and the disc detecting switches 96, 97 because the tongue pieces 86 are elastic and the 
contact portion 99 is actuated upwards. As a result, according to the configuration in Fig. 
9B, because in addition to the switching function, the disc detecting switches 96, 97 can 
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achieve the function equivalent to the second cHp disc 74-2 installed on the right lower 
half portion 72, the part number can be reduced and the carrier unit 70 can become 
compact and smaller. 

[0144] Turning to Fig. 1 again for further description, the carrier unit 70, having the 
structure mentioned above, is movably installed in the holder 40. The base cover 120 is 
assembled over the upper portion of the holder 40. The base cover 120 is formed from a 
metal plate by press working, comprising a ceiling plate 121, a right side plate 122 and a 
left side plate 123. 

[0145] A first and a second recess 124, 125 are formed on the ceiling plate 121, and 
particularly a slit 126 is formed on the first recess 124. In addition, axis holes 127 are 
respectively formed on the right side plate 122 and the left side plate 123 for axially 
receiving the rotational axis 57 formed on the holder 40. The rotational axis 57 and the 
axis hole 127 at the left side are not shown in Fig. 1. The base cover 120, having the 
structure mentioned above, is fixed on the base 20, and therefore the position of the base 
cover 120 is not changed with respect to the base 20. Additionally, referring to Figs. 4A 
and 4B, the holder 40 can be swung between the base 20 and the base cover 120. 

[0146] Moreover, a front bezel 130 is assembled in front of the disc apparatus 10 
(referring to Fig. 2 and Figs, 4 A and 4B). An insertion opening 133 is formed on the fi-ont 
bezel 130, and each of the discs 11, 12 and the disc cartridge 13 can be inserted to and 
removed from the disc apparatus 10 through the insertion opening 133. 

[0147] Caps 131, 132 for opening and closing by an open/close mechanism (not shown) 
are installed on the insertion opening 133. The insertion opening is closed by the caps 
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131, 132 when the discs 11,12 and the disc cartridge 13 are not inserted to or removed 
from the disc apparatus 10, for preventing dust from entering the disc apparatus 10. 

[0148] Next, the operations of the recording medium loading apparatus having the 
structure above is described in detail as follows. As shown in Fig. 22, the 8cm-disc 
detecting switch 96 (referring to 8-SW96, hereinafter), the 12cm-disc detecting switch 97 
(referring to 12-SW97, hereinafter), the disc cartridge detecting switch 98 (referring to 
DC-SW98, hereinafter), the clamping motor 68, the loading motor 100 and the switches 
SW1-SW3 are connected to the control device 150. Then, the clamping motor 68 and the 
loading motor 100 are controlled to drive based upon signals from the switches 96, 97, 98 
and the switches SW1-SW3. At this time, the control device 150 performs a control 
operation shown in Figs. 23 to 26. The concrete control operation executed by the control 
device 150 is described below. 

[0149] As the control process shown in Fig. 23 starts, in step 1 (step is referring to "S" in 
the drawings), the control device 150 determines whether the 8cm disc 11 is inserted to 
the carrier unit 70 based upon the output signal of the switch 8-SW96. Then, the process 
in Fig. 24 begins if the switch 8-SW96 is ON, i.e., the control device 150 determines the 
8cm disc 1 1 is inserted to the carrier unit 70. In addition, proceed to step 2 (S2) if the 
switch 8-SW96 is OFF, i.e., the control device 150 determines the 8cm disc 11 is not 
inserted to the carrier unit 70. 

[0150] In step 2 (S2), the control device 150 determines whether the 12cm disc 12 is 
inserted to the carrier xmit 70 based upon the output signal of the switch 12-SW97. Then, 
the process in Fig. 25 begins if the switch 12-SW97 is ON, i.e., the control device 150 
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determines the 12cm disc 12 is inserted to the carrier unit 70. In addition, proceed to step 
3 (S3) if the switch 12-SW97 is OFF, i.e., the control device 150 determines the 12cm 
disc 12 is not inserted to the carrier xmit 70. 

[0151] In step 3 (S3), the control device 150 determines whether the disc cartridge 13 is 
inserted to the carrier unit 70 based upon the output signal of the switch DC-SW98. Then, 
the process in Fig. 26 begins if the switch DC-SW98 is ON, i.e., the control device 150 
determines the disc cartridge 13 is inserted to the carrier unit 70. In addition, return to 
step 1 (SI) again if the switch DC-SW98 is OFF, i.e., the control device 150 determines 
the disc cartridge 13 is not inserted to the carrier unit 70. 

[0152] Fig. 2 shows a status for a negative decision ("NO" is determined) in any one of 
the step l~step 3. The status indicates discs 11,12 and the disc cartridge 13 is not inserted 
to the disc apparatus 10, and more concretely Fig: 2 and Figs. 21 A~21F show this status. 
At this time, the carrier unit 70 moves to the position in the arrow Y2 direction, referring 
to the eject position PI hereinafter. 

[0153] When the carrier unit 70 is at the eject position PI, the switch SWl is engaged 
with the first protrusion 141a of the upper cam 141, the switch SW2 is engaged with the 
first protrusion 142a of the lower cam 142, and the switch SW3 is opposite to the first 
recess 141b of the upper cam 141. Accordingly, the ON/OFF status for the switches 
SW1'-'SW3 is [SWl, SW2, SW3] = [ON, ON, OFF]. 

[0154] Furthermore, in the following description, the ON/OFF status for the switches 
SW1-SW3 is represented by the foregoing shown bracket, in which the left one 
represents the status of the switch SWl , the middle one represents the status of the switch 
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SW2, and the right one represents the status of the switch SW3. 

[0155] In addition, as described above, when the carrier unit 70 is at the eject position PI , 
the lever body 61 of the disc lever 60 is in contact with a graded cam portion Nl formed 
inside the carrier unit 70 as shown in Fig. 11 A, which will be described in detail below. 
Thereby, the disc lever 60 resists the actuating force of the disc lever actuating spring 65, 
and then retrocedes to a position without interfering with the movement of the carrier unit 
70. In addition, the cartridge lever 77 is capable of displacing in the arrow Yl, Y2 
directions with respect to the carrier unit 70 by means of the axis portion 105 being 
moved in the cartridge lever guide grooves 103, 104. Furthermore, the cartridge lever 77 
is moved by the cartridge lever actuating spring 108 in the arrow Y2 direction. 

[0156] Accordingly, when the carrier unit 70 is at the eject position PI, an engaging jaw 
106 formed on the cartridge lever 77 is engaged with a cartridge lever retroceding cam 54 
assembled on the right rail 50. Then, when the carrier unit 70 is moved to the eject 
position PI, the axis portion 105 is restrictively located within the cartridge lever guide 
grooves 103, 104 in the arrow Yl direction. 

[0157] A tilted surface is formed on the cartridge retroceding cam 54, and the engaging 
jaw 106 of the cartridge lever 77 is engaged with tilted surface. Therefore, as the 
cartridge lever 77 pushes the tilted surface, the engaging jaw 106 resists the actuating 
force of the cartridge lever actuating spring and displaces along the tilted surface, thereby 
the cartridge lever 77 is slightly rotated counterclockwise centered on the axis portion 
105. 

[0158] However, a cover N2 (a portion of the cover N2 is shown in Fig. 2) of the disc 
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apparatus 10 is arranged on the outside (in the arrow X2 direction) of the cartridge lever 
77. Therefore, the rotation toward the counterclockwise direction of cartridge lever 77 is 
further restricted by means of the outer side surface of the cartridge lever 77 being in 
contact with the cover N2. 

[0159] Now, focus on the position of the cartridge lever 77 with respect to the carrier unit 
70 when the carrier unit 70 is at the eject position PI. As described above, when the 
.carrier unit 70 is at the eject position PI, the axis portion 105 is restrictively located 
within the cartridge lever guide grooves 103, 104 in the arrow Yl direction because the 
cartridge lever 77 is in contact with the cartridge lever retroceding cam 54 and the cover 
N2. 

[0160] Therefore, the cartridge lever 77 is also displaced in the arrow Yl direction with 
respect to the carrier unit 70. As a result, even though the carrier unit 70 is at the eject 
position PI , the cartridge lever 77 doesn't protrude from the front surface 89 of the carrier 
unit 70 in the arrow Y2 direction. 

[0161] For a disc apparatus using a conventional tray, the tray extends forward from the 
disc apparatus in the ejecting status, increasing the installation space and resulting in tray 
damage. However, according to the disc apparatus 10 of the invention, even if in the 
ejecting status, it never protrudes from the front of the disc apparatus 10. Therefore, 
when the disc apparatus 10 is installed, the installation space can be saved and occurrence 
of malfimction can be avoided. 

[0162] On the other hand, the shutter lever 78 is at a position guided in the slit 126 
(omitted in Fig. 2) formed on the base cover 120 and rotated clockwise. In this status, the 
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shutter driving pin 1 1 3 is located at the engaging position engaged with the shutter 1 5 
formed on the disc cartridge 13. 

[0163] As shown in Fig. 4A, when the carrier unit 70 is at the eject position P 1 , the holder 
40 moves to the moving-up position. When the holder 40 is at the moving-up position, 
5 the carrier unit 70 faces to the insertion opening 133 of the front bezel 130, allowing the 
insertion of the discs 11,12 and the disc cartridge 13. 

[0164] In the ejecting status of the disc apparatus 10 shown in Fig. 2, as the 8cm disc 11 
O is inserted to the carrier unit 70 through the front bezel 130, the 8cm disc 1 1 is guided to 

'-.Li 

yi the disc facing surface 93 and moved in the arrow Yl direction. Then, the 8cm disc 1 1 is 

*^ 

[filO in contact with the 8cm-disc curve wall 94 and held by the 8cm disc tongue piece 86-8 
^ (the clip disc 74). In addition, the 8cm disc detecting switch 96 is operated due to the 

H press of the 8cm disc 1 1 by means of the 8cm disc 1 1 being in contact with the 8cm-disc 

O curve wall 94. Thereby, the control device 150 can detect that the 8cm disc 11 is held by 

the carrier unit 70. Accordingly, a positive determination is made in step 1 (SI), and then 

e 

15 the control device 150 begins the control process shown in Fig, 24. In addition, the 
carrier unit 70 moves in the arrow Yl direction due to the insertion of the 8cm disc 11, 
thereby the switch SWl is detached from the first protrusion 141a of the upper cam 141. 
As a result, the switching status of the switches SW1-SW3 becomes [OFF, ON, OFF]. 

[0165] Referring to Fig. 24, the control device 150 begins to apply a voltage to the 
20 loading motor 100 in step 10, thereby the gear 102 is rotated through the gear group 101 . 
At this time, during which the carrier unit 70 moves from the position shown in Fig. 2 to a 
predetermined distance in the arrow Yl direction, the control device 150 executes a 
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control such that the driving voltage applied to the loading motor 100 is about 20% 
(0.2xE) of the normal driving voltage (E volts), wherein this control status is referred to a 
loading motor assist status. 

[0166] Concretely, during the time the carrier unit 70 moves from the eject position PI 
shown in Fig. 2 to the position shown in Fig. 12, a voltage of about 20% (0.2xE) of the 
normal driving voltage (E) is applied to the loading motor 100. In addition, the 8cm disc 
loading start position (8L start position for short) is referred to as the position of the 
carrier unit 70 in Fig. 12, which is further indicated by P2 in Fig. 12. 

[0167] As described above, because the driving force generated by the loading motor 100 
decreases when the voltage applied to the loading motor 100 decreases, the carrier unit 70 
cannot move under such condition. . However, an inserting force, which is applied by an 
operator for inserting the 8cm disc 1 1 to the disc apparatus 10, is applied to the carrier unit 
70 when the 8cm disc 1 1 is inserted, by which the carrier unit 70 begins to move toward 
the arrow Yl direction. 

[0168] Accordingly, the insertion force of the operator assists the driving force of the 
loading motor 100 in the operation where the operator inserts the 8cm disc 11 to the first 
loading start position P2. Therefore, the 8cm disc 11 can be inserted using the small 
insertion force applied by the operator, thereby the operation property can be improved 
when the 8cm disc 1 1 is inserted. 

[0169] In addition, the control device 150 constantly monitors whether the switch 8- 
SW96 becomes OFF (step 11, SI 1) in the loading motor assist status above. Thereafter, 
the procedure proceeds to step 12 (SI 2) when a positive determination (namely, the 
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switch 8-SW96 is OFF) in step 11 (Sll) is determined, and then the control device 150 
drives the carrier unit 70 in a reverse loading direction. 

[0170] For example, the situation that the positive determination is made in step 1 1 is that 
the operator immediately notices after a different disc-shaped recording medium is 
inserted by mistake, and the 8cm disc inserted by mistake is withdrawn. According to the 
embodiment of the invention, in the loading motor assist status executed in step 10, the 
8cm disc 1 1 can be withdrawn during the transfer because the move of the carrier unit 70 
is stopped when the operator releases the insertion force. The operator can exchange the 
8cm disc at the time that the mistaken insertion is noticed without waiting until the 8cm 
disc is loaded to the loaded position as in the conventional method, thereby the usability 
can be improved. In addition, if it is determines that the 8cm disc 1 1 is withdrawn in step 
11, the carrier unit is automatically retumed to the eject position PI by the process in step 
12. 

[0171] In addition, the control device 150 constantly monitors whether the switch SW3 is 
switched from OFF to ON in step 13 (SI 3). Referring to Fig. 2 IB, the position that the 
switch S W3 is switched from OFF to ON corresponds to the position that the switch S W3 
is engaged with the second protrusion 141c of the upper cam 141. 

[0172] In the embodiment of the invention, the position that the switch SW3 is engaged 
with the second protrusion 141c is set to the 8L start position P2, referring to Fig. 2 IB. 
Therefore, the steps 11, 13 are repeatedly executed until the positive determination is 
made in step 13 (SI 3), or in other words until the carrier unit 70 moves to the 8L start 
position P2. 



8093usf 

[0173] Referring to Figs. 1 1 A to 1 IC, the operation of the cartridge lever 60 is described 
during which the carrier unit 70 moves from the eject position PI to the 8L start position 
P2. Figs. 11 A to lie show the carrier unit 70 and the disc lever 60 viewed from inside, 
wherein Fig. 1 1 A shows a status wherein the carrier unit 70 is at the eject position PI , Fig. 
1 IB shows a status wherein the carrier unit 70 is between the eject position PI and the 8L 
start position P2, and Fig. 1 IC shows a status wherein the carrier unit 70 is at the 8L start 
position P2. 

[0174] The graded cam Nl formed inside the carrier unit 70 moves in the arrow Yl 
direction due to the fact that the carrier unit 70 moves from the eject position PI to the 8L 
start position P2. Thereby, the disc lever 60 slides in contact with the graded cam Nl 
formed inside the carrier unit 70 by the actuating force of the disc lever actuating spring 
65, and then rotated counterclockwise (the arrow CI direction in Fig. 12). Then, the 
engaging jaw 63 formed on the disc lever 60 is engaged with the rear portion in the 
insertion direction of the 8cm disc 11, as shown in Figs. IIC and 12. 

[0175] The disc lever 60 presses the rear portion of the 8cm disc 1 1 in the disc insertion 
direction by the actuating force of the disc lever actuating spring 65 when the lever body 
61 is separated from the graded cam Nl. 

[0176] Accordingly, the front portion in the insertion direction of the 8 cm disc 11 is held 
by the clip disc 74 and the rear portion in the insertion direction of the 8cm disc 1 1 is held 
by the disc lever 60. In the embodiment of the invention described above, even if the 8cm 
disc 1 1 is not enfolded in a cartridge, the 8cm disc 1 1 can be prevented from detaching 
from the carrier unit 70 and can be stably transferred because both the front and the rear 
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portions in the insertion direction are held. 

[0177] In addition, the lever body 61 adjusts a rotational operation time by the graded 
cam Nl formed inside the carrier unit 70. The engaging jaw 63 is in contact with the rear 
portion in the insertion direction of the 8cm disc 1 1 after the maximum diameter portion 
of the 8cm disc 11 (the maximum distance portion with respect to the arrow XI, X2 
directions, i.e., the center position) passes in the arrow Yl direction, thereby the disc 
insertion loading can be reduced. 

[0178] Now, assuming that the engaging jaw 63 of the disc lever 60 is engaged with the 
8cm disc 11 before passing the maximum diameter portion of 8cm disc 11, i.e., as the 
carrier unit 70 begins to move, the 8cm disc 1 1 is promptly engaged, the disc lever 60 
resists the actuating force of the disc lever actuating spring 65 and has to be rotated 
counterclockwise (the arrow C2 direction in Fig. 12) with respect to Fig. 11. Therefore, 
for the configuration that the engaging jaw 63 is engaged with the 8cm disc 11 before 
passing the maximum diameter portion of 8cm disc 1 1 , the required disc insertion loading 
becomes large for the inserting the 8cm disc 1 1 . 

[0179] In regard to the problem above, according to the embodiment of the invention, 
because the engaging jaw 63 is contact with the 8cm disc 11 due to the cam Nl 
immediately after the maximum diameter portion of the 8cm disc 11 passes in the arrow 
Yl direction and the disc lever 60 is rotated only in the actuating direction of the disc 
lever actuating spring 65 when the 8cm disc 11 is inserted, the disc insertion loading can 
be reduced, 

[0180] On the other hand, the cartridge lever 77 is actuated by the cartridge actuating 
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spring 108 and the axis portion 105 moves in the arrow Y2 direction within the cartridge 
lever guide grooves 103, 104 due to the fact that the carrier unit 70 moves from the eject 
position PI to the 8L start position P2. Namely, the cartridge lever 77 relatively moves in 
the arrow Y2 direction with respect to the carrier unit 70. 

[0181] However, the engaging jaw 106 of the cartridge lever 77 is maintained in a contact 
status with the cartridge lever retroceding cam 54, and therefore the position of the 
cartridge lever 77 is not changed with respect to the holder 40. 

[0182] In addition, the cartridge 77 extends out of the front surface 89 of the carrier unit 
in the arrow Y2 direction when the carrier unit 70 moves to the 8L start position P2 shown 
in Fig. 12. However, the cartridge lever 77 does not protrude out of the disc apparatus 10 
because the carrier unit 70 moves within the disc apparatus 10. 

[0183] On the other hand, when a positive determination is made in step 13 (SI 3) in Fig. 
24, i.e., when it is determined that the carrier unit 70 has moved to the 8L start position P2, 
the control device 150 applies a normal voltage (E) to the loading motor 100 in step 14 
(S14). Therefore, the carrier unit 70 begins to move in the arrow Yl direction due to the 
driving force of the loading motor 100. Then, the carrier unit 70 moves to a position 
where a center hole 11a formed on the center of the 8cm disc 11 is coincident with the 
turntable 24 as shown in Fig. 13. Furthermore, in the following description, the position 
that center hole 11a of the 8cm disc 1 1 is coincident with the tumtable 24 is referred to as 
the 8cm disc loading finish position (8L finish position for short), indicated by P4 in Fig. 
13. Additionally, at this time, the position of the 8cm disc 1 1 is referred to as the 8cm disc 
loaded position. 
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[0184] After the process in step 14 (SI 4) is executed, the control device 150 constantly 
monitors whether the switch SW2 is switched from ON to OFF in step 15 (SI 5). 
Referring to Fig. 2 ID, the position that the switch SW2 is switched from ON to OFF 
corresponds to the position where the switch SW2 is detached from the protrusion 142a of 
the lower cam 142 and opposite to the recess 142b. 

[0185] In the embodiment of the invention, the position that the switch SW2 is opposite 
to the recess 142b is set to the 8L finish position P4 (referring to Fig. 2 ID). Therefore, the 
carrier unit 70 is continuously moved until the positive determination in step 15 (SI 5) is 
made, or until the carrier unit 70 is moved to the 8L finish position P4. 

[0186] When the carrier unit 70 is moved from the 8L start position P2 to the 8L finish 
position P4, a status is maintained that the rear portion in the insertion direction of the 
8cm disc 11 is constantly held by the disc lever 60. Namely, the disc lever 60 is freely 
rotated centered on the rotational axis 62 and constantly actuated in the counterclockwise 
direction (the direction indicated by the arrow CI in Fig. 12) by the rotational axis 62. 
Therefore, the 8cm disc 1 1 is transferred in the arrow Yl direction and then the disc lever 
60 is rotated, thereby the disc lever 60 is constantly maintained to engage with the rear 
portion in the insertion direction of the 8cm disc 1 1 . Therefore, the 8cm disc 1 1 is firmly 
held by the carrier unit 70 and the disc lever 60 and then stably transferred! 

[0187] In addition, because the axis portion 105 is restrictively moved to the position in 
the arrow Y2 direction within the cartridge lever guide grooves 103, 104 and fiirther due 
to the fact that the carrier unit 70 is moved in the arrow Yl direction, the cartridge lever 
77 is moved in the arrow Yl direction together with the carrier unit 70. 
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[0188] At this time, the engaging jaw 106 is detached from the cartridge lever 
retroceding cam 54, rotated clockwise by the actuating force of the cartridge lever 
actuating spring 108 and then moved in the arrow Yl direction. Accordingly, the 
cartridge lever 77 is rotated clockwise centered on the axis portion 105 along the right rail 
50 and the side surface of the cartridge lever 77 is detached from the edge 53a. The 
cartridge lever 77 is along the right rail 50, extending along the arrow Yl, Y2 directions 
in Fig. 12. 

[0189] On the other hand, when the positive determination is made in step 15 (SI 5), i.e., 
when the 8cm disc 11 is transferred to the 8L finish position where the center hole 11a is 
coincident with the turntable 24, the control device 150 stops the loading motor 100 in 
step 16 (SI 6) to stop the move of the carrier unit 70. Then, proceed to step 17 (SI 7) for 
executing the clamp process. 

[0190] Furthermore, before the clamp process, in order to increase the accuracy of the 
carrier unit stop position, the moving speed of the carrier unit 70 is slowed down and can 
be moved forward and backward. For example, the loading motor 100 is driven in the 
reverse direction such that the speed of the carrier unit 70 becomes 1/2 in response to the 
switch SW2 switched from ON to OFF in step 15, and then the loading motor 100 is 
driven in the positive direction such that the speed of the carrier unit 70 becomes 1/4 in 
response to the switch SW2 switched from OFF to ON, and fiirthermore, the loading 
motor 100 is stopped in response to the switch SW2 switched from ON to OFF. By 
performing such an operation above, the accuracy of the carrier unit stop position can be 
increased. 
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[0191] As for the clamp process in step 17 (SI 7), the clamping motor 68 is driven to 
make the holder driving slider 30 move in the arrow XI direction as shown in Fig. 3. 
Thereby, the holder 40 is moved centered on the rotational axis 57 from the moving-up 
position shown in Fig. 4A to the moving-down position sliown in Fig. 4B, and then the 
5 8cm disc 11 is moved down and held by the turntable 24. Additionally, as described 
above, the clamper 58 assembled on the holder 40 is absorbed by the turntable 24 due to 
the absorption force of the clamp magnet, and therefore the 8cm disc 11 is clamped 
between the clamper 58 and the turntable 24. 

1% [0192] The 8cm disc 1 1 becomes rotatable by the disc motor 25. However, the 8cm disc 
10 1 1 cannot be rotated in the status held by the disc lever 60. Therefore, the disc lever 60 is 
in retroceded from the position holding the 8cm disc 1 1 in the clamp process. The operation 
retroceding from the position wherein the disc lever 60 holds the 8cm disc 1 1 is described 
IZ in detail as follows. 

a , ^ 5 

a [0193] As described above, the first and the second disc lever driving cams 28, 29 are 

I- 

15 installed on the base 20 in a standing manner. The first disc lever driving cam 28 is 
installed to a position corresponding to the position of the disc lever 60 when the carrier 
unit 70 moves to the 8L finish position P4. 

[0194] The disc lever 60 is rotated centered on the rotational axis 62 when the carrier unit 
70 moves in the arrow Yl direction and the 8cm disc 11 is transferred in the same 
20 direction. Then, the engaging portion 66 of the disc lever 60 is opposite to the first disc 
lever driving cam 28 when the 8cm disc 11 is moved to the 8L finish position P4 in Fig. 
13 and then the disc lever 60 is rotated to the position as shown in Fig. 13. 
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[0195] Accordingly, due to the fact that the holder 40 is moved from the moving-up 
position to the moving-down position, the first disc lever driving cam 28 is engaged with 
the engaging portion 66 of the disc lever 60 and then the disc lever 60 is rotated in the 
arrow C2 direction shown in Fig. 14. As a result, the engaging jaw 63 installed on the 
disc lever 60 is detached from the 8cm disc 11, as shown in Fig. 14. 

[0196] At this time, as shown in Fig. 4A, the disc lever 60 can be smoothly rotated 
because a tilt surface is formed on the first disc lever driving cam 28. Additionally, 
according to the embodiment, in order to cause the disc lever 60 to detach from the 8cm 
disc 11, the move of the holder 40 is used as a driving source to rotate the disc lever 60 
without using any additional driving device such as a solenoid etc. Therefore, the disc 
lever 60 can be exactly detached from the 8cm disc 1 1 by a simple structure. 

[0197] However, the 8cm disc 11 is maintained held by the carrier unit 70 at the time 
point that the process in step 17 (SI 7) is finished. Therefore, even if the disc lever 60 is 
detached from the 8cm disc 11, the 8cm disc still cannot be rotated, 

[0198] As described above, when the carrier unit 70 is transferred to the 8L finish 
position P4, the 8cm disc 11 is clamped between the clamper 58 and the tumtable 24. 
Namely, in such a situation, it is impossible that the 8cm disc 1 1 can be moved in the 
arrow Yl, Y2 directions. 

[0199] The control device 150 executes step 18 in Fig. 24 when whether the 8cm disc 11 
is clamped is detected by a detecting switch (not shown), and in which the loading motor 
100 is driven to cause the carrier unit 70 to move to the position shown in Fig. 14. 
Furthermore, in the following description, the position of the carrier unit 70 shown in Fig. 

5 1 
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14 is referred to as the 8cm disc retrocede position (8L retrocede position for short), 
indicated by P5 in the drawing. 

[0200] The control device 150 determines whether the switch SW 3 is switched from ON 
to OFF in step 19 (SI 9) in order to cause the carrier unit 70 stop at the 8L retrocede 
5 position P5. Referring to Fig. 21, the position that the switch SW3 is switched from ON 
to OFF corresponds to the position wherein the switch SW3 is detached from the second 
protrusion 141c of the upper cam 141 and then is opposite to the second recess 14 Id. 

£3 [0201] Referring to Fig. 2 IE, the position that the switch SW3 is opposite to the second 

%Q 

v3 recess 141d is set to the 8L retrocede position P5 according to the embodiment of the 

i§ invention. Then, when the positive determination is made in step 19 (SI 9), the control 

in 

device 150 executes the process in step 20 to stop the loading motor 100, by which the 
carrier unit 70 is stopped at the 8L retrocede position P5. 

G 

"^B [0202] As described above, at the status wherein the 8cm disc 1 1 is clamped, by means of 
the carrier unit 70 being moved from the 8L finish position to the 8L retrocede position, 

15 each clip disc 74 is detached from the 8cm disc 11. As a resuU, the 8cm disc 11 held by 
the carrier unit 70 is also released, and then the reproducing or recording process can be 
performed to the 8cm disc 11, 

[0203] Moreover, when the 8cm disc 11 is ejected from the disc apparatus 10, the 
operation is reverse to the loading operation described above, which detailed description 
20 is omitted. The normal voltage (E) is also applied to the loading motor from the 8L start 
position P2 shown in Fig. 12 to the eject position PI shovm in Fig. 2 when the 8cm disc 1 1 
is ejected. Therefore, the operation that the operator takes the 8cm disc 11 out of the 
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carrier unit 70 is in a status wherein the carrier unit 70 is at the eject position shown in Fig. 
2. The taking-out operation of the 8cm disc 11 can be easily processed because the 8cm 
disc 11 is greatly drawn out of the front bezel 130 in such a status. 

[0204] Next, the control operation executed by the control device 150 when the positive 
5 determination is made in the step 2 shown in Fig. 23 will be described in detail below. In 
the eject status shown in Fig. 2 (namely, the carrier unit 70 is at the eject position PI), 
when the 12cm disc 12 is inserted to the disc apparatus 10 through the front bezel 130, the 
12cm disc 12 is guided to the disc facing surface 93 and moved in the arrow Yl direction 
to be in contact with the 12cm-disc curve wall 95, and then held by the 12cm disc tongue 

%u 

m piece 86-12 (clip disc 74). 

:: ^ 
H S K 

%. * 

[0205] In addition, the 12cm disc detecting switch 97 is pressed by the 12cm disc 12 

s 

1^4: because the 12cm disc 12 is contact with the 12cm-disc curve wall 95. Therefore, as the 
C3 positive determination is made in step 2, the control device 1 50 starts the procedure in Fig. 
p 25. 

15 [0206] When the procedure in Fig. 25 starts, the control device 150 causes the loading 
motor 100 to be at the loading motor assist status. Namely, the control device 150 also 
applies a voltage about 20% (0.2xE) of the normal driving voltage (E) to the loading 
motor 100 while the carrier unit 70 is moved from the position in Fig. 2 to the position in 
Fig. 15 when the 12cm disc 12 is inserted, by which the operational property during disc 

20 insertion can be improved. In the following description, the position of the carrier unit 70 
shown in Fig. 15 is referred to the 12cm disc loading start position (12L start position for 
short), indicating by P4 in the drawing. Additionally, the 12L start position P4 is set to the 
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same position as the 8L finish position P4 in Fig. 13 when the 8cm disc 11 is transferred. 

[0207] The control device 150 monitors the output of the switch 12-SW97 in step 31 
(S31) when the carrier unit 70 is moved from the eject position PI to the 12L start 
position P4. In the case wherein the switch 12-SW97 becomes OFF, the control device 
150 determines that the 12cm disc 12 is taken out by the operator, and then executes a 
retum process such that the carrier unit 70 retums to the eject position PI . 

[0208] Therefore, even if the operator notices a wrong insertion when the 1 2cm disc 12 is 
inserted, the 12cm disc can be immediately changed as soon as the mistaken insertion is 
noticed, and therefore the usability can be improved. In addition, by the process in step 
32, because the carrier unit 70 is automatically returned to the eject position PI as the disc 
is drawn, a new 8cm disc 11, 12cm disc 12 or disc cartridge 13 can be rapidly changed to 
insert to the disc apparatus. 

[0209] On the other hand, the graded cam Nl is moved in the arrow Yl direction because 
the carrier unit 70 is moved from the eject position PI to the 12L start position P4. 
Therefore, the lever body 61 of the disc lever 60 slides in contact with the graded cam Nl 
by the actuating force of the disc lever actuating spring 65 and then is rotated 
counterclockwise (the arrow CI direction in Fig. 15). Then, the engaging jaw 63 formed 
on the disc lever 60 is engaged with the rear portion, in the insertion direction, of the 
12cm disc 12 as shown in Fig. 15. After the lever body 61 detaches from the graded cam 
Nl, the disc lever 60 uses the actuating force of the disc lever actuating spring 65 to press 
the 12cm disc 12. 

[0210] The 12cm disc 12 is firmly held because the front portion in the insertion direction 
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is held by the clip disc 74 and the rear portion in the insertion direction is held by the disc 
lever 60. Because both the front and the rear portions in the insertion direction are held, 
even if the 12cm disc 12 is not enfolded by a cartridge, the 12cm disc 12 can be prevented 
from detaching from the carrier unit 70 and can be stably transferred. 

5 [0211] On the other hand, the cartridge lever 77 is actuated by the cartridge lever 
actuating spring 108 and by means of the carrier unit 70 being moved from the eject 
position PI to the 12L start position P4, and then the axis portion 105 is moved in the 
arrow Y2 direction within the cartridge lever guide grooves 103, 104, The cartridge lever 

%Q 77 is relatively moved in the arrow Y2 direction with respect to the carrier imit 70. 

M Additionally, the 12L start position P4 when the 12cm disc 12 is inserted is set to a 
position separated by a predetermined distance from the 8L start position P2 when the 
8cm disc 1 1 is inserted in previous description. 

C3 [0212] Accompanying the move toward the 12L start position P4 of the carrier unit 70, 
the engaging jaw 106 of the cartridge lever 77 is detached from the cartridge lever 

15 retroceding cam 54 and rotated clockwise by the actuating force of the cartridge lever 
actuating spring 108 to move in the arrow Yl direction. Thereby, the cartridge lever 77 is 
rotated clockwise centered on the axis portion 105 along the right rail 50. As shown in 
Fig. 15, the cartridge lever 77 is arranged along the right rail 50, extending in the arrow 
Yl, Y2 directions. 

20 [0213] Referring to Fig. 25 again for describing the control operation of the control 
device 150, the control device 150 constantly monitors whether the switch SW2 is 
switched from ON to OFF in step 33 (S33). Referring to Fig. 2 ID, the position wherein 
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the switch SW2 is switched from ON to OFF is the position wherein the switch SW2 is 
detached from protrusion 142a of the lower cam 142 and opposite to the recess 142b. 

[0214] In the embodiment of the invention, the position wherein the switch SW2 is 
opposite to the recess 142b is set to the 12L start position P4, as shown in Fig. 2 ID. 
Accordingly, the processes in steps 31, 31 are repeatedly executed until the positive 
determination in step 33 is made, i.e., until the carrier unit 70 is moved to the 12L start 
position P4. 

[0215] On the other hand, when a positive determination is made in step 33 (S33) in Fig. 
25, i.e., when the carrier unit 70 is moved to the 12L start position P4 is determined, the 
control device 150 applies a normal voltage (E) to the loading motor 100 in step 34 (S34). 
Therefore, the carrier unit 70 begins to move in the arrow Yl direction due to the driving 
force of the loading motor 100. Then, the carrier unit 70 moves to a position that a center 
hole 12a formed on the center of the 12cm disc 12 is coincident with the turntable 24 as 
shown in Fig. 16. Furthermore, in the following description, the position that center hole 
12a of the 12cm disc 12 is coincident with the turntable 24 is referred to as the 12cm disc 
loading finish position (12L finish position for short), indicating by P5 in Fig. 16, 
Additionally, the 12L finish position P5 is set to the same position of the 8L retroceding 
position P5 in Fig. 14 when the 8cm disc 11 is transferred. Furthermore, the position of 
the 12cm disc 12 when the carrier unit 70 is at the 12L finish position P5 is referred to the 
12cm disc loaded position. 

[0216] After the process in step 34 (S34) is executed, the control device 150 constantly 
monitors whether the switch SW3 is switched from ON to OFF in step 35 (S35). 
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Referring to Fig. 2 IE, the position that the switch SW3 is switched from ON to OFF 
corresponds to a position that the switch SW3 is detached from the second protrusion 
141c of the upper cam 141 and opposite to the second recess 142d. 

[0217] In the embodiment of the invention, the position wherein the switch SW3 is 
5 opposite to the second recess 141 d is set to the 12L finish position P5 (referring to Fig. 
2 IE). Therefore, the carrier unit 70 is continuously moved until the positive 
determination in step 35 (S35) is made, i.e., until the carrier unit 70 is moved to the 12L 
finish position P5. 

Csel 

[0218] When the carrier unit 70 is moved from the 12L start position P4 to the 12L finish 
fb. position P5, which is similar to the 8cm disc transfer, a status is maintained that the rear 
portion in the insertion direction of the 8cm disc 1 1 is constantly engaged with the disc 
lever 60. Therefore, the 12cm disc 12 is firmly held by the carrier unit 70 and the disc 

Q 

C3 lever 60 and then stably transferred when the disc 12 is transferred between the 12L start 

■ ^ 

O position P4 and the 12L finish position P5. 

15 [0219] In addition, according to the embodiment of the invention, because the disc lever 
60 is rotatably installed on the holder 40, the rear portion in the insertion direction of the 
8cm disc 11 and the 12cm disc 12, though having different diameters, can be held by one 
disc lever 60. Therefore, the part number of the disc apparatus 10 can be reduced and the 
structure is simplified. 

20 [0220] On the other hand, when the positive determination is made in step 35 (S35), i.e., 
when the 12cm disc 12 is transferred to the 12L finish position so that the center hole 12a 
is coincident with the tumtable 24, the control device 150 stops the loading motor 100 in 
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Step 36 (S36) to stop the move of the carrier unit 70. Then, proceed to step 37 (S37) for 
executing the clamp process. The process of the step 37 is the same clamp process of the 
step 17 in Fig. 24. 

[0221] The clamping motor 68 is driven to make the holder driving slider 30 move in the 
arrow XI direction as shown in Fig. 3. Thereby, the holder 40 is moved centered on the 
rotational axis 57 from the moving-up position shown in Fig, 4A to the moving-down 
position shown in Fig. 4B, and then the 12cm disc 12 is moved dovm and held by the 
tumtable 24, and additionally clamped between the clamper 58 and the turntable 24. 

[0222] The 12cm disc 12 becomes rotatable by the disc motor 25. However, the 12cm 
disc 12 cannot be rotated in the status held by the disc lever 60. Therefore, the disc lever 
60 is retroceded from the position holding the 12cm disc 12 in the clamp process. The 
operation retroceding from the position that the disc lever 60 holds the 12cm disc 12 is 
described in detail as follows. 

[0223] As described above, the first and the second disc lever driving cams 28, 29 are 
installed on the base 20 in a standing manner. The second disc lever driving cam 29 is 
installed to a position corresponding to the position of the disc lever 60 when the carrier 
imit 70 moves to the 12L finish position P5. 

[0224] Namely, the disc lever 60 is rotated centered on the rotational axis 62 when the 
carrier unit 70 moves in the arrow Yl direction, and the 12cm disc 12 is transferred in the 
same direction. Then, the engaging portion 66 of the disc lever 60 is opposite to the 
second disc lever driving cam 29 when the 12cm disc 12 is moved to the 12L finish 
position P5 in Fig. 16 and then the disc lever 60 is rotated to the position as shown in Fig. 
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[0225] Accordingly, due to the fact that the holder 40 is moved from the moving-up 
position to the moving-down position, the second disc lever driving cam 29 is engaged 
with the engaging portion 66 of the disc lever 60 and then the disc lever 60 is rotated in 
5 the arrow C2 direction shown in Fig. 17. As a result, the engaging jaw 63 installed on the 
disc lever 60 is detached from the 12cm disc 12, as shown in Fig. 17. 

[0226] At this time, the disc lever 60 can smoothly rotate because a tilt surface is formed 
£3 on the second disc lever driving cam 29. Additionally, according to the embodiment, in 
J4 order to cause the disc lever 60 to detach from the 12cm disc 12, the move of the holder 
fB 40 is used as a driving source to rotate the disc lever 60 without using any additional 

driving device. Therefore, the structure of the disc apparatus 10 can be simplified. 

S [0227] However, the 12cm disc 12 is maintained held by the carrier unit 70 at the time 
point that the process in step 37 (S37) is finished. Therefore, even if the disc lever 60 is 

'iJ 

detached from the 12cm disc 12, the 12cm disc still cannot be rotated. 

15 [0228] As described above, when the carrier unit 70 is transferred to the 12L finish 
position P5, the 12cm disc 12 is clamped between the clamper 58 and the turntable 24. In 
such a situation, it is impossible for the 12cm disc 12 to be moved in the arrow Yl, Y2 
directions. 

[0229] The control device 150 executes the step 38 in Fig. 25, when whether the 12cm 
20 disc 12 is clamped is detected by a detecting switch (not shovra), by which the loading 
motor 100 is driven to cause the carrier unit 70 to move to the position shovra in Fig. 17. 
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Furthermore, in the following description, the position of the carrier unit 70 shown in Fig. 
17 is referred to as the 12cm disc retrocede position (12L retrocede position for short), 
indicated by P6 in the drawing. 

[0230] The control device 1 50 determines whether the switch S W3 is switched from OFF 
5 to ON in step 39 (S39) in order to cause the carrier unit 70 to stop at the 12L retrocede 
position P6. Referring to Fig. 2 IF, the position wherein the switch SW3 is switched from 
OFF to ON corresponds to the position wherein the switch SW3 is detached from the 
second recess 141d of the upper cam 141 and then opposite to the third recess 141e. 

.^4 [0231] In the embodiment, the position wherein the switch S W3 is engaged with the third 

"'•4 

fl recess 141e is set to the 12L retrocede position P6. Then, when the positive 
Ie, determination is made in step 39 (S39), the control device 150 executes the process in 
step 40 to stop the loading motor 100, by which the carrier unit 70 is stopped at the 12L 
P retrocede position P6. 

fj;— n 

" : 

[0232] As described above, at the status wherein the 12cm disc 12 is clamped, by means 
15 of the carrier unit 70 being moved from the 12L finish position P5 to the 12L retrocede 
position P6, each clip disc 74 is detached from the 12cm disc 12. As a result, the 12cm 
disc 12 held by the carrier imit 70 is also released, and then the reproducing or recording 
process can be performed to the 12cm disc 12. 

[0233] Moreover, when the 12cm disc 12 is ejected from the disc apparatus 10, the 
20 operation is reverse to the loading operation described above, which detailed description 
is omitted. But, the normal voltage (E) is also applied to the loading motor from the 12L 
start position P4 shovra in Fig. 12 to the eject position PI shown in Fig. 2 when the 12cm 
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disc 12 is ejected. Therefore, the operation wherein the operator takes the 12cm disc 12 
out of the carrier unit 70 is in a status wherein the carrier unit 70 is at the eject position 
shown in Fig, 2. The taking-out operation of the 12cm disc 12 can be easily processed 
because the 12cm disc 12 is greatly drawn out of the front bezel 130 in such a status. 

5 [0234] Next, the control operation executed by the control device 150 when the positive 
determination is made in step 3 shown in Fig. 23 will be described in detail below. 

[0235] In the eject status of the disc apparatus in Fig. 2, the front end of the disc cartridge 
13 first contacts with the front surface 89 of the carrier unit 70 when the disc cartridge 13 
^ is inserted through the front bezel 130. Because the disc cartridge detecting switch 98 is 
to installed on the front surface 89 (referring to Fig. 10), the disc cartridge detecting switch 
£ 98 is pressed by means of the disc cartridge 13's contact with the front surface 89 of the 

p carrier unit 70. Thereby, if the positive determination is made in step 3, the control device 

C3 

y3 150 starts the process shown in Fig. 26. In addition, in the status wherein the disc 
cartridge 13 is in contact with the carrier unit 70, the shutter driving pin 113 installed on 

1 5 the shutter lever 78 is engaged with the end of the shutter 1 5 installed on the disc cartridge 
13. 

[0236] When the procedure in Fig. 26 starts, the control device 150 causes the loading 
motor 100 to be at the loading motor assist status in step 50. Namely, the control device 
150 also applies a voltage about 20% (0.2xE) of the normal driving voltage (E) to the 
20 loading motor 100 during which the carrier unit 70 is moved from the position in Fig. 2 to 
the position in Fig. 18 when the disc cartridge 13 is inserted, by which the operational 
property during disc insertion can be improved. In the following description, the position 
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of the carrier unit 70 shown in Fig. 18 is referred to as the disc cartridge loading start 
position (DL start position for short), indicated by P3 in the drawing. 

[0237] The control device 150 monitors the output of the switch DC-SW98 in step 51 
(S5 1) when the carrier unit 70 is moved from the eject position PI to the DL start position 
5 P3. In the case that the switch DL-SW98 becomes OFF in step 51, the control device 150 
determines that the disc cartridge 13 is drawn by the operator, and then executes a return 
process such that the carrier unit 70 retums to the eject position PI in step 52. 

C3 [0238] Therefore, even if the operator notices a wrong insertion when the disc cartridge 
13 is inserted, the disc cartridge can be immediately changed as soon as the mistake 
rb insertion is noticed, and therefore the usability can be improved. In addition, by the 
''^ process in step 52, because the carrier unit 70 is automatically retumed to the eject 

.-pa 

position PI as the disc cartridge is drawn, a new 8cm disc 11, 12cm disc 12 or disc 

rn 

■par' 

p cartridge 13 can be rapidly changed to insert to the disc apparatus 10. 

[0239] Therefore, the disc lever 60 is retroceded to a position preventing the insertion of 
15 the disc cartridge from disturbance when the carrier unit 70 is moved from the eject 
position PI to the DL start position P3. Namely, the disc lever 60 is detached from the 
graded cam Nl formed inside the carrier unit 70 because the carrier unit 70 is moved from 
the eject position PI to the DL start position P3. However, as described above, because 
the disc cartridge 13 is in contact with the front surface 89 of the carrier unit 70, the 
20 engaging jaw 63 is continuously in contact with the side surface of disc cartridge 13 even 
if the lever body 61 is detached from the cam Nl. Therefore, the disc lever 60 is 
maintained at a position that the carrier imit 70 is at the eject position PI, and then the disc 
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lever 60 does not bar the insertion of the disc cartridge 13. 

[0240] On the other hand, when the carrier unit 70 begins to move in the arrow Yl 
direction from the eject position PI to the position indicated by P2 (the same position of 
the 8L start position in Fig. 12) in Fig. 18, the cartridge lever 77 is relatively moved in the 
arrow Y2 direction with respect to the carrier unit 70. Additionally, the axis portion 105 
of the cartridge lever 77 is restrictively moved to the Y2 position within the cartridge 
lever guide grooves 103, 104 at the time point that the carrier unit 70 is moved to the 
position P2. 

[0241] The engaging jaw 106 of the cartridge lever 77 is maintained in contact with the 
cartridge lever retrocede cam 54 during the move of the carrier unit 70 from the eject 
position PI to the position P2, thereby the position of the cartridge lever 77 with respect 
to the holder 40 is not changed. However, as described above, the cartridge lever 77 is 
extended from the front surface 89 of the carrier unit 70 in the Y2 direction because the 
cartridge lever 77 is moved in the arrow Y2 direction with respect to the carrier imit 70. 

[0242] When the carrier unit 70 is moved from the position P2 to the DL start position P3, 
because the axis portion 105 is restricted in the arrow Y2 direction by the cartridge lever 
guide grooves 103, 104, at the time point that the carrier unit 70 is moved to the position 
P3, the cartridge lever 77 is moved in the arrow Yl direction together with the carrier unit 
70. 

[0243] Thereby, the engaging jaw 106 is detached from the cartridge lever retroceding 
cam 54 and the cartridge lever 77 is rotated clockwise and moved in the arrow Yl 
direction by the cartridge lever actuating spring 108. Therefore, the cartridge lever 77 is 
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actuated by the cartridge lever actuating spring 108 and then rotated clockwise centered 
on the axis portion 105. Additionally, an engaging recess 16 is formed on the side surface 
of the disc cartridge 13, located in the moving trajectory of the engaging jaw 106 of the 
cartridge lever 77. 

5 [0244] Accordingly, as shown in Fig. 18, the engaging jaw 106 is engaged with the 
engaging recess 16 of the disc cartridge 13 by the rotation of the cartridge lever 77. Then, 
accompanied with the carrier unit 70 and in the status wherein the side surface of the 
cartridge lever 77 is detached from the edge 53a, the cartridge lever 77 is maintained in a 

ti « 

%u status wherein the engaging jaw 106 is engaged with engaging recess 16, and is arranged 
M along the right rail 50, which is extending in the arrow Yl, Y2 directions. 

in 

^£ [0245] Moreover, the shutter lever 78 is rotated due to the move of the carrier unit 70. 
1=:^ The shutter driving pin 113 is guided to move within the shape of the slit 126 due to the 

C3 insertion of the carrier unit 70 because the shutter driving pin 113 installed on the shutter 

'%0 

C3 78 is engaged with the slit 126. 

15 [0246] Thereby, the shutter lever 78 is rotated and then the shutter 15, engaged with the 
shutter driving pin 113, is opened. At the time point that the shutter is fully opened, the 
shutter driving pin 113 is detached from the slit 126, and in addition the move of the 
shutter lever 78 is restricted by means of the engaging hole 111 engaged with the plate 
spring 79. 

20 [0247] Refer to Fig. 26 again to describe the control operation of the control device 150. 
The control device 150 constantly monitors whether the switch SWl is switched from 
OFF to ON in step 53 or whether the switch SW3 is switched from OFF to ON in step 54. 
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Referring to Fig. 21C, the position that both the switches SWl and SW3 are ON is the 
position in Fig, 21C. In the embodiment of the invention, this position is set to the DL 
start position P3. Therefore, the processes of step 5 1-54 are repeatedly executed until the 
positive determinations in steps 53, 54 are made, i.e., until the carrier unit 70 is moved to 
the DL start position P3. 

[0248] On the other hand, when the positive determinations both in steps 53, 54 are made, 
i.e., when the carrier unit 70 is moved to the DL start position P3 is determined, the 
control device 150 applies the normal voltage (E) to the loading motor 100 in steps 53, 54. 
Thereby, the carrier unit 70 begins to move in the arrow Yl direction by the driving force 
of the loading motor 100. The carrier unit 70 is moved to a position wherein a center hole 
14a of a DVD-RAM 14 inside the disc cartridge 13 shown in Fig. 19 is coincident with 
the turntable 24. 

[0249] Moreover, in the following description, the position of the carrier unit 70, wherein 
the center hole 14a of the DVD-RAM 14 is coincident with the tumtable 24, is the disc 
cartridge loading finish position (DL finish position for short), indicated by P6 in Fig. 19. 
Additionally, the DL finish position P6 is set to the same position as the 12L retrocede 
position P6 in Fig. 17 during the transfer of the 12cm disc 12. The position wherein the 
carrier unit 70 is at the DL finish position P6 is further referred to as the disc cartridge 
loaded position. 

[0250] When the carrier unit 70 is moved from the DL start position P3 to the DL finish 
position P6, the disc lever 60 is in contact with the side surface of the disc cartridge 13 
and maintained at the retrocede position without impeding the transfer of the disc 
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cartridge 13. 

[0251] In addition, after the process in step 55 is executed, the control device 150 
constantly determines whether the switch SW3 is switched from OFF to ON after the 
switch SW3 is switched from ON to OFF in step 57. Fig. 21F shows the position that the 
5 switch SW3 is switched from OFF to ON after the switch SW3 is switched from ON to 
OFF. 

[0252] In the embodiment of the invention, the position shown in Fig. 2 IF is set to the 

£3 

^5 DL finish position P6. Therefore, the carrier unit 70 is continuously moved until both the 

%Q 

positive determinations in steps 56, 57 are made, i.e., until the carrier unit 70 is moved to 
IQ the DL finish position P6. 

[0253] On the other hand, when both the positive determinations in steps 56, 57 are made, 

y 

the control device 150 stops the loading motor 100 in step 58, thereby, the carrier unit 70 
is stopped at the DL finish position P6. Additionally, in the subsequent step 59, the 
control device 150 drives the clamping motor 68 and causes the holder driving slider 30 
15 move in the arrow XI direction (referring to Fig. 3). Thereby, the holder 40 is rotated 
centered on the rotational axis 57 from the moving-up position shown in Fig. 4 A to the 
moving-down position shown in Fig. 4B. As a result, the disc cartridge 13 is also moved 
downward. 

[0254] Therefore, the DVD-RAM 14 inside the disc cartridge 13 is held by the turntable 
20 24, and is clamped between the turntable 24 and the clamper 58. Accordingly, the 
DVD-RAM 14 becomes rotatable by the disc motor 25, and then it is possible to perform 
the reproducing/recording process to the DVD-RAM 14. 
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[0255] Furthermore, when the disc cartridge 13 is ejected from the disc apparatus 10, the 
operation is reverse to the loading operation described above, which detail description is 
omitted. However, in order to improve the operational property for taking out the disc 
cartridge 13 when the disc cartridge 13 is ejected, the normal voltage (E) is applied to the 
5 loading motor 100 during the whole interval from the DL finish position P6 to the eject 
position PL 

[0256] According to the embodiment of the invention mentioned above, when the type of 
the discs 11, 12 or the disc cartridge 13 inserted into and held by the carrier unit 70 is 
■%§ determined by the switches SW1-SW3, the control device 1 50 utilizes the driving control 
fd of the loading motor 100 to cause the carrier unit to move to the proper clamp positions 
fl P4'-P6 corresponding to the determined disc 1 1 , 1 2 or the disc cartridge 13, and thereafter 
T' the disc 11, 12 or the disc cartridge 13 is clamped by the turntable 24. Therefore, even if 
p the size and shape of the disc 1 1 , 1 2 or the disc cartridge 1 3 are different, the disc 1 1 , 1 2 or 
%U the disc cartridge 13 can be accurately and firmly clamped by the turntable 24. 

: e 

1 5 [0257] Additionally, in the embodiment of the invention, the detecting positions (P 1 , P2, 
P4, P5) of the carrier unit 70 set for the 8cm disc 11, the detecting positions (PI, P4, P5, 
P6) of the carrier unit 70 set for the 12cm disc 12, and the detecting positions (PI, P3, P6) 
of the carrier unit 70 set for the disc cartridge 1 1 have positions set to the same in a 
plurality of positions. 

20 [0258] More particularly, the eject position PI is common for the discs 11, 12 and the 
disc cartridge 13. In addition, the 8L finish position P4 and the 12L start position P4, the 
8L retrocede position P5 and the 12L finish position P5, the 12L retrocede position P6 
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and the DL finish position P6 are respectively set to the common position. 

[0259] In the conventional loading apparatus, it requires eleven diflferent detecting 
positions for all cases v^here different detecting positions are set for each disc 11,12 and 
the disc cartridge 13. However, according to the embodiment of the invention, the 
detecting positions can be reduced to six positions (P1-P6) because some of the detecting 
positions are common. Accordingly, the control process executed by the control device 
150 can be simplified, and additionally, the number of the switches (SW1-SW3) for 
detecting that the carrier unit 70 is moved to the detecting positions can be reduced. 

[0260] Furthermore, in the embodiment of the invention mentioned above, the switches 
SW1-SW3 and the carrier position detecting cam 140 are used for performing the 
position detection of the carrier unit 70. The carrier position detecting cam 140 
comprises the upper cam 141 engaged with the switches SWl, SW3 and the lower cam 
142 engaged with the switches SW2. Then, the position detection of the carrier unit 70 is 
performed according to the combination of the output signals of the switches SW1-SW3. 

[0261] Therefore, the position detection for the carrier unit 70 having six detecting 
positions (P1~P6) can be detected by three switches SW1~SW3, which can reduce the 
switch number. As a result, the structure of the recording mediimi loading apparatus and 
the disc apparatus 10 can be simplified and the part number can be also reduced. 

[0262] Moreover, according to the invention, the switches SW1-SW3 are ON/OF by 
press operation, which is operated by the carrier position detecting cam 140. Therefore, 
the position detection becomes possible because the cam shapes formed on the carrier 
position detecting cam 140 are different for each detecting position of the carrier imit 70, 
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thereby the position detection of the carrier unit 70 can be accurately performed by the 
simple structure. 

[0263] Furthermore, in the embodiment mentioned above, the recording medium loading 
apparatus having a compatible disc apparatus for loading any one of the 8cm disc 11, 
12cm disc 12 and the disc cartridge 13 is used as an example for description. However, 
the invention is not restricted to the compatible disc apparatus, the invention is also 
suitable for a disc apparatus for only loading the disc. 

[0264] The following different effects and objects can be achieved if the foregoing 
invention is used. 

[0265] According to the embodiment of the invention, because a number of the detecting 
positions of the carrier can be detected by one switch, even if there are many detecting 
positions for the carrier, the switch number can be reduced for such a position detection, 
and the structure of the recording medium loading apparatus can be simplified and the 
part number can be reduced. 

[0266] According to the embodiment of the invention, the position detection for the 
carrier can be accurately performed by a simple structure because the cam shapes formed 
on the switch press cam are different for each detecting position of the carrier. 

[0267] According to the embodiment of the invention, it is possible to use less switches 
to detect a number of detecting positions. 

[0268] According to the embodiment of the invention, even if a plurality of types of the 
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recording medium can be loaded to the recording medium loading apparatus, the 
recording medium can be moved to the proper clamp position set for each type medium, 
and a plurality of types of the recording medium can be accurately and firmly clamped by 
the medium driving device. 

[0269] According to the embodiment of the invention, the control process executed by 
the control device can be simplified and additionally, the number of the position detecting 
devices for detecting that the carrier is moved to the detecting position can be reduced. 

[0270] According to the embodiment of the invention, because the recording medium 
transferring mechanism stops the transfer of the recording medium when the insertion oiF 
the recording medium is stopped, even if the recording medium is inserted by mistake, it 
is possible to change the recording medium when the wrong insertion is noticed. 

[0271] While the present invention has been described with a preferred embodiment, this 
description is not intended to limit our invention. Various modifications of the 
embodiment will be apparent to those skilled in the art. It is therefore contemplated that 
the appended claims will cover any such modifications or embodiments as fall within the 
true scope of the invention. 



